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CHAPTER  I 


INTRODUCTION 


It  is  the  policy  of  the  Department  of  Defense  to  include 
adequate  and  timely  logistic  support  planning  in  all  phases 

+T< 

of  the  acquisition  of  Defense  systems/equipments.  \This  Inte- 
*  grated  Logistic  Support  Implementation  Guide  for  DOD  Systems 

and  Equipments  is  designed  to  assist  program  managers  in  govern¬ 
ment  and  industry  in  the  implementation  of  that  policy  contained 
in  DOD  Directive  4100.35.  \ 

The  principal  test  of  effectiveness  of  a  defense  system  or 

item  of  equipment  is  its  capability  and  availability  to  perform 

! 

a  specified  military  requirement.  Availability  of  a  system  or 
equipment  is  directly  related  to  the  reliability  and  maintain¬ 
ability  and  the  effectiveness  of  its  support  system  in  the 
operational  environment.  A  highly  important  consideration  is 
the  cost  of  ownership  of  the  item  through  its  entire  life  from 
conception  through  final  disposition  out  of  the  inventory.  The 
optimum  balance  between  performance  and  life  cycle  cost  of 

£ 

ownership  can  only  be  achieved  by  including  logistic  support 
J  considerations  in  all  stages  from  the  formulation  and  valida¬ 
tion  of  the  concept,  through  engineering  design  and  development, 
test  and  evaluation,  production,  deployment  and  operations. 

xy 

r  In  discussion  of  the  application  of  the  ILS  concept  to 
various  types  of  acquisition,  description  of  ILS  techniques 
and  the  relationship  of  ILS  to  other  disciplines,  this  guide — 


facilitates  improved  communications  between  government  and 
industry  program  managers,  design,  procurement,  and  financial 
managers,  and  between  various  agencies  within  the  government. 

The  guide  is  organized  to  make  it  useful  for  program 
»  anagers  involved  in  the  detailed  planning  and  management 
of  logistic  support,  and  at  the  same  time  to  be  a  valuable 
reference  source  for  the  non-specialist  who  needs  assistance 
on  specific  problems  with  respect  to  logistic  support  and 
its  interfaces.  j\ 

Of  interest  to  both  the  specialist  and  non-specialist, 
whether  in  Government  or  Industry,  is  the  Standard  Integrated 
Support  Management  System  developed  and  approved  by  the  Joint 
Logistics/Materiel  Commanders.  The  Integrated  Logistic  Support 
techniques  and  processes  contained  in  the  SISMS  document,  as 
included  in  Service  regulations,  directions  and  specifications 
will  contain  specific  guidance  and  requirements  as  applied  to 
major  system/equipment  programs. 
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CHAPTER  II 


THE  INTEGRATED  LOGISTIC  SUPPORT  CONCEPT 

A.  Concept 

The  ILS  concept  is  concerned  with  the  definition,  optimiza- 
#  tion,  and  integration  achieved  by  systematic  planning,  implemen¬ 
tation,  and  management  of  logistic  support  resources  throughout 
9  the  system  life  cycle.  The  concept  is  realized  through  the 

proper  integration  of  logistic  support  elements  with  each  other 
and  through  the  application  of  logistics  considerations  to  the 
decisions  made  on  the  design  of  the  hardware  system  and  equip¬ 
ment  as  a  part  of  the  system  engineering  process. 

B.  Objective 

1.  It  has  long  been  obvious  to  those  responsible  for  the 

operation  of  military  systems  and  equipments  that  support 

problems  are  a  limiting  factor  on  the  operational  capability 

availability  of  those  systems.  Much  effort  is  expended  in 

trying  to  increase  mean  time  between  failures  or  decrease 

£  periodic  maintenance,  and  to  reduce  maintenance  downtime. 

Operational  commanders  watch  carefully  the  statistics  on  those 
i 

items  of  equipment  which  are  not  operationally  ready  because 
of  maintenance  or  supply  difficulties.  They  recognize  the 
importance  of  having  personnel  who  are  adequately  trained  to 
operate  the  equipment  properly  and  to  maintain  it  efficiently 
in  order  to  reduce  the  number  and  frequency  of  failures  and  to 
reduce  the  adverse  effect  of  such  failures  and  maintenance  time 
on  operational  readiness.  They  know  the  importance  to  their 
operation  of  adequate  facilities  and  support  equipment. 


2.  The  Integrated  Logistic  Support  concept  must  be 
applied  throughout  the  acquisition  cycle  to  ensure  that 
systems  are  designed  to  meet  operational  requirements.  All 
too  often  systematic  consideration  of  the  solution  to  the  prob¬ 
lems  of  support  does  not  begin  until  the  system  is  in  the 
production/deployment  phase.  While  some  elements  of  support 
may  receive  early  attention,  it  is  rare  that  total  support 
planning  has  a  major  impact  on  system  design.  This  lack  of 
timely  and  systematic  planning  adversely  affects  operational 
availability  and  cost  of  ownership. 

3.  Under  the  ILS  concept,  the  importance  of  trading  off 
operational  and  support  requirements  from  the  earliest  phases 
of  the  life  of  a  system  has  been  recognized.  As  DOD  Directive 
4100.35  states:  "Over  the  life  cycle  of  a  system,  support 
represents  a  major  portion  of  the  total  cost,  and  is  sometimes 
the  principal  cost  item."  By  integration  of  logistics  consider¬ 
ations  into  the  conceptual  planning  and  through  the.  entire 
design  and  development  process,  either  support  costs  during  the 
operation  may  be  significantly  reduced,  or  operational  avail¬ 
ability  of  the  system  may  be  increased  without  a  significant 
increase  in  cost. 

4.  In  addition  to  integrating  support  planning  into  the 
entire  design  and  development  process,  it  is  also  fundamental 
to  the  ILS  concept  that  the  elements  of  logistic  support  (as 
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listed  and  defined  in  Appendix  B)  shall  be  integrated  with 
each  other  into  a  total  support  system.  When  the  baseline  of 
any  one  logistics  element  is  changed  or  proposed  to  be  changed, 
the  effect  on  all  other  logistics  elements  and  on  the  total 
system  must  be  formally  considered  and  necessary  adjustments 
made. 

5.  In  applying  the  concept  of  ILS  to  a  system/equipment 
acquisition,  it  is  important  to  maintain  a  proper  perspective, 
to  bear  in  mind  that  logistics  support  is  not  an  end  in  itself, 
but  exists  only  to  support  the  operation  of  the  system/equipment 
to  which  it  is  related.  The  support  problem  will  vary  according 
to  the  complexity  and  value  of  the  system/equipment.  Planning 
for  support  must  be  tailored  to  each  acquisition  individually; 
this  guide  addresses  the  differences  of  approach  for  major 
acquisitions,  less-than-major  acquisitions,  off-the-shelf  items, 
and  modification  programs. 

6.  It  is  also  necessary  to  bear  in  mind  that  in  any  acqui¬ 
sition  which  includes  development,  there  are  two  entirely 
different  types  of  effort:  first  is  the  conceptual  and  broad 
planning  stage;  second  is  the  period  from  full-scale  develop¬ 
ment  through  final  disposition,  in  which  the  actions  contemplated 
in  the  first  stage  are  refined  and  implemented.  Just  as  support 
planning  must  be  tailored  to  the  type  of  acquisition,  it  must 
also  be  tailored  to  the  time  phasing  of  the  acquisition  process. 
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7.  The  first  part  of  the  logistics  problem  in  an  acquisi¬ 


tion  is  to  establish  basic  characteristics  which  will  enable 
the  operational  requirements  to  be  achieved.  Program  managers 
must  keep  the  operational  mission  clearly  in  view  during  the 
early  stages,  and  they  should  recycle  and  refine  their  planning 
to  determine  what  is  the  minimum  which  must  be  accomplished 
prior  to  full-scale  development.  Once  the  basic  logistics  sys¬ 
tem  characteristics  are  formulated,  they  must  be  stated  to  the 
design  engineers  in  a  "design-to"  or  "design  constraint"  fashion.  \ 

When  requirements  are  stated  in  this  format,  they  may  be  used 
in  analytical  and  trade-off  studies.  In  the  development  of  the 
logistic  support  concepts  and  the  early  planning  for  support, 
program  managers  must  assure  that  logistic  and  design  personnel 
work  together  in  an  atmosphere  of  maximum  cooperation  and 
communication.  Thus,  the  ILS  function  must  be  closely  identi¬ 
fied  as  an  integral  part  of  the  total  system  engineering  process. 

8.  The  logistics  effort  in  the  early  stages  must  be  con¬ 
fined  to  development  and  formulation  of  inclusive  but  broad 
logistics  plans  and  support  characteristics.  The  result  should 
be  a  road  map  of  what  specific  steps  will  be  taken,  at  what  time, 
and  in  what  detail  as  the  development  progresses  and  the  design 

l 

matures.  The  detailed  planning  and  preparation  of  detailed  J 

data  packages  must  be  deferred  until  the  configuration  of  the 
hardware  has  been  reasonably  stabilized.  Detailed  support  plan¬ 
ning  which  is  accomplished  prior  to  the  establishment  of  the 
basic  configuration  and  dependent  on  that  configuration  is  almost 
certain  to  require  extensive  rework  to  become  valid  and  useable. 
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9.  The  techniques  for  the  application,  testing  and 
demonstration  of  ILS  planning  and  the  requirements  for  the 
management  of  the  logistics  effort  at  various  stages  of  the 
acquisition  process  are  covered  in  greater  detail  later  in 
this  guide. 
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CHAPTER  III 


APPLYING  THE  CONCEPT 
A.  Principles  of  Application 

Effective  application  of  the  Integrated  Logistic  Support 
concept  requires  recognition  of  four  basic  principles: 

1.  The  definition,  development  and  implementation  of 
logistic  support  must  include  the  consideration  of  those  fac¬ 
tors  which  significantly  influence  the  effectiveness  and  the 
cost  of  support  over  the  life  cycle  of  the  equipment  system. 

The  scope  and  depth  of  the  consideration  must  be  in  keeping 
with  the  phase  of  the  program.  During  early  phases,  emphasis 
is  on  the  identification  of  design  related  support  requirements 
consistent  with  overall  requirements  imposed  on  the  system. 

During  later  phases,  emphasis  is  on  the  establishment  of  a 
logistic  support  capability  which  is  responsive  to  the  tech¬ 
nical  characteristics  of  the  equipment  and  to  the  operational 
requirement. 

2 .  The  elements  which  are  required  to  establish  the  capa¬ 
bility  to  support  the  system  or  equipment  collectively  constitute 
a  "support  system."  The  development  of  a  logistic  support  system 
segment  is  achieved  through  systematic  planning,  analysis  and 
taking  positive  actions  to  acquire  the  required  support  resources. 
The  process  includes  techniques  such  as  analyses  and  simula¬ 
tion  (see  Chapter  VII)  as  appropriate  and  to  the  depths  necessary 
to  evaluate  the  logistic  impact  of  alternate  design  approaches. 


3 .  The  elements  of  support  must  be  defined,  developed, 

and  implemented  as  an  integrated  support  system.  Coherence , 
which  must  exist  among  the  elements  of  support  must  be  mutually 
compatible  and  provide  the  support  capability  required  in  oper¬ 
ational  use.  Systematic  definition,  development  and  implemen¬ 
tation  will  enable  tradeoffs  among  the  support  elements  them¬ 
selves  as  well  as  trade-offs  with  system  or  equipment  hardware  4 

through  the  system  engineering  process. 

4 .  The  support  system  must  be  responsive  to  requirements  * 

imposed  by  the  equipment,  its  utilization,  and  its  operational 
environment.  This  principle  requires  the  orderly  definition 

of  logistic  support  elements  prior  to  their  acquisition.  The 
establishment  of  specific  quantitative  performance  design  re¬ 
quirements  and  demonstration  tests  for  the  support  system  is 
an  important  prerequisite  to  insuring  that  support  planning 
has  resulted  in  developing  the  support  capability  required  by 
operating  forces . 

B.  Integration  of  Tasks 

The  ILS  concept  is  implemented  by  the  integration  of  ILS 

< 

as  a  part  of  the  system  engineering  process  and  through  the 
implementation  of  four  functional  groups  of  tasks  in  acquisi- 
tion  programs:  Support  Engineering  Tasks;  ILS  Planning  Tasks; 

ILS  Implementation  Tasks;  and  ILS  Management  Tasks. 

Support  Engineering.  This  function,  which  interfaces  the 
support  system  with  the  equipment  system,  is  accomplished  by 
performing  analyses  and  engineering  tasks  which  define  support 
criteria  (automatic  fault  detection,  rapid  processing  capability, 
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etc.)  as  an  input  to  the  equipment  design  process  and  the 
support  system  optimization  process.  This  process  entails 
defining  detailed  support  concepts  and  an  engineering  defini¬ 
tion  of  corresponding  support  system  requirements  utilizing 
analytical  models  and  support  engineering  analyses.  Appendix 
A  illustrates  a  sample  logistic  support  system  segment  speci¬ 
fication  for  documenting  quantitative  and  qualitative  support 
criteria  as  a  technical  baseline  for  ILS  planning. 

The  primary  aims  of  modeling  are  to  aid  in  the  estab¬ 
lishment  of  initial  logistic  support  concepts  and  to  define 
logistic  criteria  which  impact  on  trade-studies  during  the 
formulation  of  system  technical  requirements.  As  the  system 
design  progresses,  quantitative  analytical  techniques  (e.g., 
level  of  repair  analysis,  repair  versus  discard,  and  similar 
optimization  studies)  identify  further  specific  support  alterna¬ 
tives  in  the  development  of  the  support  system.  Chapter  VII  of 
this  Guide  contains  a  discussion  of  quantitative  analytical 
techniques  in  addition  to  those  available  within  individual 
contractor  or  government  organizations. 

Logistic  Support  Analyses  are  a  composite  of  the  tech¬ 
nologies  used  in  the  definition  of  support  requirements  and  the 
injection  of  support  criteria  into  the  acquisition  process. 
Logistic  Support  Analysis  (LSA)  is  recognized  as  one  of  the  most 
useful  of  these  technologies.  The  Analysis  must  have  input/output 
relationships  with  operational  requirements,  maintainability  and 
reliability  programs,  and  other  design  related  disciplines.  It 
is  used  as  a  basis  to  develop  a  maintenance  plan  for  the  item 

under  analysis  and  to  define  support  resource  requirements 
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for  implementation  of  that  plan.  Logistic  Support  Analysis  is 
most  effective  when  it  is  conducted  at  progressively  increasing 
levels  of  detail  corresponding  to  the  stage  of  application, 
effectiveness  is  further  improved  if  the  data  quality  is  under 
surveillance  of  a  logistics  test,  evaluation,  or  demonstration 
program.  Figure  III-l  summarizes  four  typical  levels  of  detail 
in  logistic  support  analysis.  Note  that  formal  LSA  documentation 
is  appropriate  only  at  levels  3  and  4. 

ILS  Planning.  Conceptual  planning  for  ILS  is  accomplished 
initially  by  the  government  for  each  acquisition  and  the  plan 
is  progressively  expanded  and  updated  by  joint  Government/ 
Contractor  efforts  in  phase  with  major  program  events.  The 
function  of  the  Integrated  Logistic  Support  Plan  (ILSP)  is  to 
identify  the  actions  to  be  accomplished,  assign  responsibilities, 
and  establish  milestones.  It  accounts  for  the  interaction  of 
events  and  activities,  provides  for  government/ contractor 
management  and  review  policies,  establishes  logistic  support 
management  information  reporting  requirements,  and  provides 
for  the  definition,  integration,  and  subsequent  acquisition  of 
the  support  elements.  Initial  planning  must  be  sufficient 
to  establish  the  scope  of  ILS  activities  for  the  initial  phase 
of  the  acquisition  process,  and  is  generally  limited  to  the 
consideration  of  special  problems.  During  each  phase  the 
level  of  detail  in  ILS  planning  must  be  sufficient  to  provide 
support  for  equipment  which  is  deployed  or  utilized  during 
that  phase.  It  must  establish  scope  and  depth  of  activities 
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to  be  accomplished  in  the  succeeding  phase  and  should  make 
provisions  for  an  orderly  transition  to  the  succeeding  phase. 
Careful  attention  must  be  given  to  lead  time  requirements  and 
to  ILS  activities  which  are  prerequisites  to  events  occurring 
in  other  support  elements  (e.g.,  establish  maintenance  concept 
before  designating  support  and  test  equipment) . 

*  ILS  Implementation.  ILS  planning  reaches  operational 

maturity  during  the  production/deployment  phase  and  implemen- 

1  tation  is  accomplished  by  the  procurement  and  activation  of 
support  elements  in  accordance  with  the  scheduled  requirements. 
It  is  essential  that  the  activation  and  implementation  schedule 
permit  systematic  definition  and  contractual  coverage  of  the 
scope  and  depth  of  support  elements  and  services  prior  to 
commitment  to  their  acquisition.  FIGURE  III-2  indicates  the 
critical  points  in  the  support  engineering  process  as  a  guide 
in  the  acquisition  of  support  elements. 

Management  Consideration.  To  organize  effectively  for 
the  application  of  ILS  it  must  be  recognized  that  the  integra¬ 
tion  of  the  logistic  considerations  into  the  hardware  system 
being  acquired  requires  analytical  and  developmental  logistic 
activity  phased  with  the  prime  equipment  analytical  and  develop¬ 
ment  activity.  This  requirement  directs  that  program  managers 
organize  their  staffs  at  the  appropriate  time  to  include  this 
function  in  the  manner  best  suited  for  the  particular  acquisi¬ 
tion.  ILS  management  is  discussed  in  detail  in  Chapter  X. 
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C.  Depth  of  Application 

Although  the  application  of  ILS  must  be  given  managerial 
and  technical  attention  beginning  with  conceptual  studies,  the 
program  manager  must  be  judicious  as  to  the  degree  of  applica¬ 
tion  as  a  function  of  the  specific  acquisition  process.  The 
phases  may  vary  with  each  acquisition  and  the  depth  of  applica¬ 
tion  must  be  tailored  to  the  specific  program.  The  following 
summary,  which  presents  support  system  actions  during  a  typical 
sequence  in  an  acquisition  process,  may  be  used  to  guide  the 
program  manager. 

1 .  Program  Initiation 

a.  Conceptual  Effort.  Characterized  by  the  generation  of 
system  planning  and  utilization  data  in  sufficient  detail  to 
allow  gross  life  cycle  cost  analyses  and  the  definition  of  base¬ 
line  operational  and  support  concepts.  The  operation  and 
maintenance  environment  is  described  covering  extremes  and 
worst  case  conditions.  At  this  time,  support  system  and  equip¬ 
ment  system  interfaces  are  initially  defined.  First  order 
quantified  support  goals  and  equipment  functional  characteristics 
required  to  meet  these  goals  should  be  established  and  described 
in  the  preliminary  system  specification. 

b.  Advanced  Development.  Characterized  by  the  specification 
of  criteria  by  which  logistic  and  support  considerations  impact 
on  the  design  and  configuration  of  the  equipment  system.  Trade 
studies  are  conducted  to  achieve  an  optimum  balance  between  per¬ 
formance  and  life  cycle  costs.  The  logistic  support  system 
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segment  specification  (see  Appendix  A)  is  updated  to  include 
further  defined  quantitative  and  qualitative  support  system 
requirements.  A  preliminary  ILSP  will  be  prepared  providing 
for  the  orderly  development  of  solutions  to  unique  support 
problems  in  accordance  with  the  requirements  documented  in  the 
system  specification. 

2.  Full  Scale  Development.  Characterized  by  an  iterative 
interface  with  system  engineering  and  detailed  design  for  the 
incorporation  of  the  support  features  desired  to  reduce  main¬ 
tenance  time  and  servicing  requirements.  Tests ,  simulations, 
and  demonstrations  will  be  conducted  in  which  the  features  of 
system  design  and  the  capability  of  the  support  system  are 
evaluated  (see  Chapter  IX) .  The  preliminary  ILSP  is  expanded 
to  reflect  the  activities  for  test  support,  pre-operational 
support,  implementation  of  each  support  element,  and  to  estab¬ 
lish  performance  and  reporting  requirements  for  monitoring  ILS 
progress . 

3.  Production.  Characterized  by  the  activation  of  opera¬ 
tional  sites  and  the  delivery  and  implementation  of  the  support 
system.  Highlights  of  this  phase  will  include  a  continuing 
evaluation  of  the  equipment  and  its  support  system  by  the  user, 
evaluation  of  data  from  the  data  collection  system,  initiation 
of  a  feedback  system,  and  implementation  of  a  corrective  action 
system. 

4.  Deployment  and  Operation.  Characterized  by  the  operation 
of  the  logistic  support  system  in  the  deployed  environment  and 
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the  continuous  evaluation  of  its  performance.  Performance 
is  measured  both  in  terms  of  the  effectiveness  with  which 
the  equipment  system  performs  and  in  terms  of  the  efficiency 
of  the  support  system.  Potential  improvements  in  the  support 
system  are  identified!  evaluated!  and  implemented  if  appro¬ 
priate  . 
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Figure  III-l  Progressive  levels  of  the  Logistic  Support  Analysis  Process 
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CHAPTER  IV 


APPLICATION  OF  ILS  TO  A  MAJOR  ACQUISITION 
A.  Introduction 

1.  The  objectives  of  ILS  planning  include  the  reduction 
of  support  requirements  and  remaining  support  costs  to  a  level 
consistent  with  operational  readiness  requirements.  This  ob¬ 
jective  will  not  be  met  by  routine  observation  of  support  needs. 

Its  attainment  requires  systematic  evaluation  of  the  design  and 
support  characteristics  as  a  part  of  the  systems  engineering 
process  by  technically  qualified  specialists.  This  involves 
the  iterative  assessment  of  the  impact  the  design  will  have  on 
specific  technical  and  support  requirements.  The  effectiveness 
of  such  an  assessment  and  its  influence  on  design  is  dependent 
on  the  meaningful  application  of  the  ILS  concept  during  all 
phases  of  acquisition. 

2.  Support  planning  requires  a  close  and  dynamic  working  re¬ 
lationship  between  systems  engineering,  detailed  design  and  lo¬ 
gistic  support  personnel.  It  involves  repeated  review  and  refine¬ 
ment  of  emerging  support  characteristics  and  their  probable  impact 
on  design  requirements,  including  operational  readiness  performance 
characteristics.  Qualified  support  performance  descriptors  in 

the  form  of  maintainability  and  reliability  characteristics  and 
projected  support  requirements  thus  become  a  yardstick  against 
which  design  of  the  support  system  can  be  defined  and  support 
planning  can  be  accomplished  in  terms  of  assigned  tasks  and  needs. 
Key  characteristics  of  the  support  system  must  be  expressed  in 


terms  of  "numbers"  measuring  system  availability,  utilization, 
downtime,  turnaround,  crew  requirements,  maintenance  man-hours 
per  operating  hour,  defined  constraints,  etc.,  as  appropriate 
to  the  equipment  type  and  intended  use.  The  performance  of 
the  support  system  can  then  be  evaluated  in  terms  of  finite 
measurements . 

B.  Overview  of  ILS  Activities 

Both  government  and  industry  program  managers  must 
assure  that  their  specialists  responsible  for  the  various 
support  elements:  (1)  understand  the  system  or  equipment 
mission  objectives,  (2)  define  actions  and  resources  required 
for  complete  life  cycle  support,  (3)  schedule  actions  and 
commit  resources  to  support  system  development  and  future 
operations,  (4)  request  and  utilize  funds  in  a  preplanned  se¬ 
quence  to  prevent  cost  overruns  and  unnecessary  program  delays, 
and  (5)  use  performance  and  management  data  and  standard  con¬ 
trol  techniques  to  maintain  an  information  and  experience  ex¬ 
change.  See  figure  IV- 1. 

1.  Conceptual  Effort.  ILS  activities  begin  concurrently  with 
the  definition  of  major  functions  needed  to  provide  an  oper¬ 
ational  capability,  e.g.,  new  mission,  weapon  system,  or  equip¬ 
ment.  Included  in  this  activity  is  the  definition  of  special 
logistic  problems  and  an  estimate  of  the  current  support 

capability  which  may  apply  in  their  solution.  Current 

/ 

support  capability  is  defined  as  existing  procedures,  repair 
facilities,  skills,  and  equipment  which  could  be  used  to 
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accommodate  a  new  requirement.  Trade-off  studies  are  per¬ 
formed  to  evaluate  alternative  means  for  satisfying  those 
requirements  which  cannot  be  satisfied  effectively  by  exist¬ 
ing  support  capabilities.  The  best  of  these  support  concepts 
are  selected,  along  with  appropriate  requirements  to  be  levied 
on  the  contractors ,  and  are  included  in  a  logistic  support 
section  in  the  plan  for  system  development. 

2.  Advanced  Development 

a.  ILS  activities  are  based  on  the  requirements  in  the 
logistic  support  section  of  the  plan  for  system  development. 

The  technical  requirements  are  combined  with  management  plan¬ 
ning  criteria  providing  guidance  on  the  planning  and  support 
responsibilities  of  the  government  and  the  contractor  in  the 
Request  for  Proposal  (RFP) .  Proposal  evaluation  criteria  is 
also  documented  for  subsequent  use  by  source  selection  personnel. 
Contractor  proposals  should  be  evaluated  for:  (1)  the  degree 

to  which  they  meet  or  exceed  support  specifications;  (2)  com- 
-arative  credibility  of  life  cycle  cost  estimates;  and  (3) 
demons trability  of  specifications  goals  and  requirements. 

Successive  iterations  of  these  proposal  activities  are  often 
necessary  to  select  the  best  equipment  and  support  approach. 

These  actions  result  in  development  of  definitive  equipment  and 
support  specifications. 

b.  The  selected  contractors  response  to  the  Statement  of 
Work  (SOW)  plus  detailed  technical  and  management  criteria  for 
development  phase  planning  are  combined  in  a  support  system  segment 
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of  the  system  specification  (Appendix  A)  for  inclusion  in  the 
development  phase  contract.  Contract  data  requirements  will 
be  tailored  to  meet  the  specific  needs  of  the  program.  Antici¬ 
pated  requirements  established  by  the  government  for  maintenance 
actions,  equipment,  personnel,  training,  spares,  and  data  are 
identified.  Development  contracts  must  define  equipment  readi¬ 
ness  (in  terms  of  maintainability  and  reliability  related  per¬ 
formance  requirements)  as  well  as  other  support  descriptors  and 
requirements,  schedules  and  controls,  and  system  and  subsystem 
demonstrations  to  be  conducted  for  the  verification  of  conformance 
to  specification  requirements. 

3.  Full  Scale  Development.  ILS  activities  begin  with  the 
further  definition  of  detailed  logistics  support  concepts  and 
resource  requirements  as  the  system/equipment  design  progresses . 
Maintenance  actions ,  times ,  levels ,  locations ,  and  the  require¬ 
ments  for  spares  and  repair  parts,  facilities,  personnel,  train¬ 
ing,  training  equipment,  technical  data,  tools  and  test  equip¬ 
ment  are  refined  for  established  configurations.  Limited  quanti¬ 
ties  of  resources  (test  equipment,  spares,  technical  manuals)  are 
procured  for  tests  which  include  the  evaluation  of  the  logistic 
support  system  against  its  specification.  Acceptance  of  the 
support  system  to  specification  requirements  will  assist  in  es¬ 
tablishing  a  firm  product  baseline  for  follow-on  procurement. 
Service  tests  should  be  conducted  in  a  preplanned  operational 
environment  to  verify  mission  equipment — support  system  compati¬ 
bility  and  the  sufficiency  of  support  planning  and  implementations. 
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Deficiencies  found  during  test  are  corrected  by  engineering 
change  or  by  changes  in  the  support  plan. 

4.  Production .  Logistic  support  resources,  e.g.,  spares,  repair 
parts,  manuals,  test  equipment,  handling  equipment,  training 
equipment  are  acquired  in  conjunction  with  the  contract  end  item. 
Design  changes  are  evaluated  for  their  impact  on  support  planning 
prior  to  their  submission  to  the  customer  for  approval  and  support 
resources  acquired  in  conjunction  with  end  item  change  acquisition 
procedures.  The  availability  for  support  resources  necessary  for 
equipping  the  first  and  subsequent  operational  organization  is 
verified. 

5.  Deployment  and  Operations .  ILS  activities  begin  with  de¬ 
livery  of  initial  production  units  to  the  first  operating  organi¬ 
zation  for  operational  testing.  During  this  test,  operational 
and  support  plans  and  resources  are  evaluated  for  achievement  of 
their  prescribed  goals.  All  deficiencies  are  identified  and 
evaluated  by  design/support  trade-offs  prior  to  making  modifi¬ 
cation  decisions.  Modifications  incorporated  either  in  new 
production  runs  or  as  minor  changes  at  the  operating  unit  are 
documented  together  with  the  reason  for  the  change. 

C.  Model  Statements  of  Work 

1.  The  application  of  ILS  to  a  major  system  requires 
that  statements  of  work  be  prepared  for  each  phase  of  the 
acquisition  and  that  key  milestones  and  prerequisites  should 
be  in  the  form  of  specific  inputs  and  output  objectives  and 
should  satisfy  transitional  requirements  such  as  the  Defense 
Systems  Acquisition  Review  Council  (DSARC)  check  list. 


r 


Figures  IV- 2  through  IV-6  illustrate  minimum  prerequisites 
for  an  orderly  progression  of  ILS  activities  in  a  typical 
sequence  of  contract  events.  These  figures  provide  a  guide 
for  the  development  of  statements  of  work  to  be  included  in 
the  RFP .  These  statements  of  work  for  each  phase  can  be 
tailored  for  each  particular  acquisition  and  should  be  used 
to  identify  minimum  essential  data  requirements.  In  writing 
a  statement  of  work  for  a  given  phase,  the  RFP  writer  must 
take  into  account  the  work  already  accomplished  in  earlier 
phases  and  the  work  which  is  to  be  accomplished  by  the 
government  during  the  given  phase.  Using  the  model  statement 
of  work  as  a  guide,  he  can  thus  determine  the  specific  work 
statements  to  include  in  the  RFP.  The  aggregate  of  work 
accomplished  from  all  sources  at  the  completion  of  the  given 
phase  must  reflect  an  acceptable  posture  required  for  entry 
into  the  next  phase. 

2.  The  model  statements  of  work  represent  the  aggregate 
of  work  to  be  accomplished  by  both  the  government  and  industry 
prior  to  entry  into  each  succeeding  phase.  The  aggregate 
for  each  phase  thus  becomes  a  checklist  or  point  of  departure 
from  which  the  RFP  writer  may  deduct  those  tasks  already 
accomplished  and  those  to  be  performed  in-house  and  arrive 
at  the  appropriate  requirements  for  the  RFP.  Most  model 
statements  of  work  are  not  sufficiently  detailed  for  use  ver¬ 
batim  in  an  RFP,  and  require  tailoring  to  the  specific 
acquisition  and  to  the  overall  needs  of  the  ILS  program. 
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PROGRAM  INITIATION 


MAJOR  PROGRAM 
PHASES 


FULL  SC Al 
DEVELOPR 


CONCEPTUAL  EFFORT 


ADVANCED  DEVELOPMENT 


DESCRIPTION  OF 
MAJOR  PROGRAM 
ACTIVITY 


TECHNICAL.  MILITARY.  & 
ECONOMIC  BASES  FOR  AN 
ACQUISITION  PROGRAM  ARE 
ESTABLISHED  THROUGH 
SYSTEM  FEASIBILITY  STUDIES. 
MAJOR  OUTPUT  CONSTITUTES 
A  DECISION  ON  WHETHER 
OR  NOT  A  SYSTEM  PROGRAM 
SHOULD  BE  PURSUED. 


PREPARATION  OF  DEVELOPMENT 
CONCEPT  PAPER  (DCP).  DCP 
INCLUDES  DEFINITION  OF 
SYSTEM  NEED  AND  DEFINES 
PROGRAM  ISSUES.  INCLUDING 
PROGRAM  OBJECTIVES.  SPECIAL 
LOGISTICS  PROBLEMS.  PERFORMANCE 
PARAMETERS.  AREAS  OF  MAJOR 
RISK,  SYSTEM  ALTERNATIVES 
AND  ACQUISITION  STRATEGY. 


THE  SYSTEM  (INCLUDING 
NECESSARY  FOR  ITS  SUP! 
IS  DESIGNED  AND  DEVEU 
RELIABILITY.  MAINTAIN* 
LOGISTICS  ARE  MAJOR  C! 
IN  THE  DESIGN  PROCESS. 
MODELS  AND  PROTOTYPI 
ARE  FABRICATED  AND  Tl 
TEST  AND  EVALUATION  I 

•  DEVELOPMENT  TEST  • 
EVALUATION-DEVELfl 
ENGINEERING  TESTS. 

•  OPERATIONAL  TEST  ft 
SUITABILITY  TESTS. 

TESTS  ARE  CONDUCTED  1 
DETERMINE: EXPECTED  C 
EFFECTIVENESS;  OPERA1 
ORGANIZATION.  DOCTRM 
FOR  SYSTEM  DEPLOYMEM 


PRIMARY  DECISION 
POINTS 


MAJOR 

INTEGRATED 

LOGISTICS 

SUPPORT 

ACTIVITY 


REFER  TO  FIGURE  IV-2 
THROUGH  FIGURE  IV-€ 
FOR  DESCRIPTIVE 
MATERIAL. 


OPERATIONAL  CAPABILITY 
PLAN 

•  GEOGRAPHICAL  DEPLOYMENT 
CONCEPT 

•  UTILIZATION  CONCEPT 

•  OPERATIONAL  ENVIRONMENT 

•  MAINTENANCE  ENVIRONMENT 
FUNCTIONAL  SUPPORT 


REQUIREMENTS 


•  DEFINITION  OF  INTERFACE 
WITH:  OTHER  EQUIPMENT 
SYSTEMS;  OTHER  SUPPORT 
SYSTEMS,  GOVERNMENT 
RESOURCES. 

•  DEFINITION  OF 
QUANTITATIVE  GOALS 
(MTBM,  MOT,  MMH/OH,  $/OH) 


CONTRACT  EQUIPMENT 

SYSTEM  SPECIFICATION 

•  REQUIREMENTS  FOR 
BIT/BITE. 

•  RELIABILITY  DESIGN 
CRITERIA 

•  MAINTAINABILITY/MAINT. 

DESIGN  CRITERIA 

CONTRACT  SUPPORT  SYSTEM 

SPECIFICATION 

•  QUALITATIVE  &  QUANTITATIVE 
SUPPORT  SYSTEM  REQUIREMENTS 
(CRITERIA) 

•  DEFINITION  OF  SUPPORT 
ELEMENT  BASELINES. 

•  BASELINE  MAINTENANCE 
CONCEPT. 

PRELIMINARY  ILS  PLAN 

•  TASK  ORIENTED  PLAN  FOR 
DEVELOPMENT,  TEST  & 
EVALUATION  OF  CONTRACTOR 
SUPPORT  ELEMENTS. 

•  BASELINE  SCHEDULE  FOR 
INTEGRATION  OF  CONTRACTOR 
SUPPORT  ELEMENTS. 


SUPPORT  SYSTEM: 
EVALUATION  REPI 

•  ACHIEVE  QUAL 
QUANTITATIVE 
SYSTEM  REQUM 

•  ACHIEVE  EQlMf 
SYSTEM  RELIA1 
MAINTAINABIU 
CHARACTERS 

ILS  PLAN 


•  DEVELOP  DETA 
MAINTENANCE 

•  DEVELOP  PLAN 
ALLOCATION  1 
OF  CONTRACT! 
ELEMENTS 

•  DEVELOP  PLAN 
INTEGRATION! 
SUPPORT  ELEN 
GOVERNMENT! 
WITH  PRIME/Afl 
ELEMENTS. 


THE  SYSTEM  INCLUDING 
ITEMS  NECESSARY  FOR  ITS 
SUPPORT  (SUPPORT  EQUIPMENT. 
TRAINING  EQUIPMENT,  SPARE/ 
REPAIR  PARTS.  SOFTWARE,  DATA, 
ETC.)  IS  PRODUCED  FOR 
OPERATIONAL  USE. 


DEPLOYMENT/ 

OPERATIONS 


THE  PRODUCTION  SYSTEMS 
ARE  DEPLOYED  FOR 
OPERATIONAL  USE  AND 
SUSTAINED  BY  FIELO 
OPERATIONAL  UNITS. 


M  TEST  & 


REPORT 


USER  OPERATIONAL  EVALUATION 


•  USER  OPERATIONAL  &  SUPPORT 
PLAN. 

•  PRODUCTION  AND 
DELIVERY  OF  EQUIPMENT 
SYSTEM  AND  SUPPORT 
SYSTEM  ELEMENTS. 

•  ILS  PLAN  IMPLEMENTATION 
CORRECTIVE  ACTION 


SYSTEM 

•  SUPPORT  MANAGEMENT 
(CONTRACTOR  TO  CUSTOMER 
TRANSITION  TASKS). 

•  DATA  COLLECTION,  ANALYSIS, 
AND  FEEDBACK  SYSTEM 

•  SUPPORT  SYSTEM 
ENGINEERING  PLAN  (ENGRG. 
SUPPORT  OF  MODIFICATIONS  & 
UPGRADING  OF  SUPPORT 
SYSTEM. 

•  SUPPORT  SYSTEM 
CHANGE  CONTROL. 


SUPPORT 


•  EQUIPMENT  SYSTEM  & 

SUPPORT  SYSTEM 

OPERATION  AND  MAINTENANCE 

SUPPORT. 

•  PERSONNEL  OPERATION  & 
MAINTENANCE  TRAINING. 

•  MATERIAL  (SPARE/REPAIR 
PARTS,  CONSUMABLES,  ETC.) 

SYSTEM  EVALUATION 


•  DATA  COLLECTION, 
ANALYSIS  &  FEEDBACK 
SYSTEM. 


QUIREMENTS  SUMMARY 
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Figure  IV- 2  (Cont'd) 
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Figure  IV-2  (Cont'd) 
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.he  equipment  system  specification. 
lS  a  minimum,  BIT/BITE  requirements 
md  system  reliability  requirements 
hall  be  specified. 
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Figure  IV-4  (Cont'd) 
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Figure  IV-5  (Cont'd) 
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Figure  I'7- 5  (Cont'd) 
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Figure  IV-5  (Cont’d) 
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Step  1  in  the  development  of  ILS  statements  of  work  for  a  given  phase  is  to  determine 
the  acceptable  posture  of  the  support  system®  prior  to  entry  into  the  next  phase.  The 
required  posture  for  entry  into  the  next  phase  is  shown  as  Step  1.  It  is  intended  that 
response  to  the  statement  of  work  permits  achievement  of  this  posture. 
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ie  logistic  support  system  as  used  herein  refers  to  those  elements  of  support  which  are 
squired  collectively  to  maintain  and  logistically  support  the  equipment  system. ^  The 
ipport  elements  which  constitute  the  support  system  are  listed  in  DOD  Directive  4100.35. 


FIGURE  IV- 6  (Cont'd) 
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^Support  elements  as  used  herein  refer  to  those  elements  which  are  used  in  support  of  the 
equipment  system,  i.e.,  support  and  test  equipment,  supply  support,  transportation  and 
handling,  technical  data,  facilities,  personnel  and  training. 


FIGURE  IV-6  (Cont'd) 
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CHAPTER  V 


APPLICATION  OF  ILS  TO  LESS  THAN  MAJOR  ACQUISITIONS 

A.  The  basic  principles  and  guidelines  of  Section  V  apply  to 
less  than  major  acquisitions  with  some  modification  in  the 
depth  of  application.  For  purposes  of  this  guide,  "less  than 
major  acquisitions"  refers  to  those  acquisitions  in  which  pro¬ 
duction  of  the  system/equipment  is  preceded  by  a  developmental 
phase  only,  or  to  the  acquisition  of  off-the-shelf  itmes.  This 
section  of  the  guide  does  not  deal  with  major  modifications 
which  are  treated  in  Chapter  VI. 

B.  Depth  of  Application  for  Acquisitions  Involving  Development. 

1.  As  indicated  in  Figure  IV-4,  the  ILS  prerequisite  for 
entry  into  production  is  verification  "..that  the  support  system 
will  permit  operation  and  support  of  the  equipment  system  within 
the  resources  planned  for  that  purpose."  The  development  pro¬ 
gram  must  therefore  be  structured  to  satisfy  the  task-oriented 
prerequisites  of  Figure  IV-4.  Similarly,  the  production  program 
must  be  structured  to  satisfy  the  task  oriented  prerequisites  of 
Figure  IV- 5. 

2.  In  the  absence  of  formal  concept  formulation  and 
validation  phases,  some  preliminary  work  must  be  performed  by 
the  government  in  order  to  establish  the  contract  scope  for 
the  development  phase.  The  preliminary  work  consists  of  plan¬ 
ning  the  accomplishment  of  the  task-oriented  prerequisites 
(Figure  IV-3)  for  entry  into  development.  It  is  important  to 
note  that  this  preliminary  work  constitutes  task  planning  as 
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opposed  to  support  planning.  Some  tasks  may  be  accomplished 
in-house  prior  to  issuance  of  the  development  phase  RFP, 
some  may  be  included  in  the  contract  statement  of  work,  and 
some  may  be  screened  out  as  unnecessary  or  inconsequential. 

The  preliminary  work  to  be  accomplished  is  only  conceptually 
equivalent  to  a  composite  of  the  model  statements  of  work  for 
preceding  phases  (Figure  IV-2  and  IV-3).  Actual  tasks 
which  must  be  performed  to  achieve  the  conceptual  equivalent 
will  be  determined  on  the  basis  of  the  complexity  of  support 
of  the  item  and  the  existing  support  capability  for  the  type 
of  equipment  being  developed.  As  a  minimum,  support  planning 
prior  to  entry  into  development  must  be  sufficient  to  enable 
specification  of  the  required  support  parameters  and  establish¬ 
ment  of  a  baseline  support  concept.  This  can  be  accomplished 
by  a  support  system  specification  as  described  in  Appendix  A. 
Figure  V-l  summarizes  some  important  considerations  for  the 
program  manager  in  planning  the  accomplishment  of  required 
tasks  prior  to  entry  into  development. 

C.  Depth  of  Application  for  Acquisition  of  Off-the  Shelf  Items 
1.  As  indicated  in  Figure  IV-5,  the  support  system  posture 
required  for  entry  into  the  Deployment  and  Operations  Phase  is 
"support  elements  have  been  positioned  and  are  in  operation  as 
a  support  system  which  will  perform  to  the  requirements  imposed 
on  the  support  system."  Although  this  posture  requirement  is 


applicable  to  the  acquisition  of  off-the-shelf  items,  its 
achievement  does  not  require  accomplishment  of  the  task  oriented 


prerequisites  in  the  same  manner  in  which  they  apply  to  major 
acquisitions.  Some  preplanning  for  acquisition  is  essential 
in  order  to  assure  effective  and  economical  support.  Although 
the  preplanning  parallels  the  planning  required  in  acquisitions 
involving  development,  it  is  aimed  primarily  at  the  procurement 
of  needed  support  resources  rather  than  at  the  interaction  of 
ILS  and  equipment  design.  The  program  manager,  in  the  acquisi¬ 
tion  of  off-the-shelf  items,  should  be  concerned  primarily  with 
assessment  of  life  cycle  cost,  utilization  of  existing  support 
capability,  and  compatibility  with  existing  support  concepts 
and  maintenance  policies. 

2.  Life  Cycle  Cost.  In  off-the-shelf  procurements,  there 

is  little  or  no  opportunity  for  influencing  the  support  character¬ 
istics  of  the  item  itself.  There  exists  the  opportunity  to 
improve  the  economy  and  efficiency  of  ILS  by  examining  alterna¬ 
tive  support  concepts  and  by  taking  advantage  of  flexibilities 
in  the  design  of  the  support  system.  Analytical  techniques 
described  and  referenced  in  Chapter  VII  of  this  guide  provide 
quantitative  methods  for  examining  alternate  maintenance  con¬ 
cepts,  repair/discard  criteria  and  life  cycle  costs.  Wherever 
practical,  these  techniques  should  be  applied  both  as  evalua¬ 
tion  techniques  against  candidate  items  or  should  be  established 
as  contract  tasks  for  determining  the  most  economical  support 
concept . 

3.  Utilization  of  Existing  Support  Capability.  It  is 
essential  to  assure  that  the  procurement  of  off-the-shelf  items 
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include  the  acquisition  of  required  support  capability.  Ex¬ 
amination  of  existing  support  capability  is  therefore  par¬ 
ticularly  important  in  this  type  of  acquisition.  Support 
resources  and  facilities  at  the  operational  site  must  be 
considered.  When  appropriate,  recommendations  must  be  made 
for  additional  equipment,  facility  modification,  and  other 
logistic  resources  to  assure  effective  integration  of  the  new 
item.  The  Logistic  Support  Analysis  described  in 
Chapters  III  and  VII  is  a  useful  tool  in  determining  support 
resource  requirements  for  comparison  with  existing  capability. 
When  the  analysis  is  included  as  a  contracted  item,  it  should 
be  integrated  with  other  analytical  tasks. 

4.  Compatibility  with  Existing  Support  Concepts.  Since 
the  design  of  off-the-shelf  items  does  not  always  anticipate 
the  operational  environment  or  support  policies  of  the  user, 
the  acquisition  process  must  include  consideration  of  its 
compatibility  with  these  factors. 
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IMPORTANT  CONSIDERATIONS  IN  PLANNING  ILS  TASKS  FOR  LESS  THAN  MAJOR  ACQUISITIONS 
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FIGURE  V-l  (Cont'd) 
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CHAPTER  VI 


APPLICATION  OF  ILS  IN  MODIFICATION  PROGRAMS 
A.  The  basic  principles  for  application  of  ILS,  Chapter  III, 
apply  in  the  conduct  of  modification  programs.  The  method  and 
depth  of  application  is  a  function  of  the  extent  of  the  modi¬ 
fication  and  the  amount  of  development  involved.  For  major 
modification  to  an  existing  system/equipment,  the  guidelines 
of  Chapter  IV  are  generally  applicable.  For  minor  modifications, 
guidelines  of  Chapter  V  are  applicable.  In  addition,  the  support 
manager  should  use  the  checklist  below  to  assure  consideration 
of  ILS  factors  which  are  of  particular  significance  in  modifica¬ 
tion  programs : 

1.  If  the  purpose  of  the  modification  is  to  improve  support- 
ability  of  the  item,  is  the  proposed  change  justified  by 
experience  data? 

2.  Could  the  same  or  a  comparable  improvement  be  obtained  by 
a  modification  in  the  support  concept  or  support  system 
without  a  modification  to  the  item  itself? 

3.  Are  all  support  considerations  included  in  the  cost/ 
effective  justification  for  the  modification? 

4.  Does  the  engineering  change  proposal  include  an  analysis 
of  and  provisions  for  concurrent  modification  or  revision 
to  support  elements? 

5.  Have  provisions  been  made  for  concurrent  verification  of 
related  modifications  in  the  support  system? 


6.  Have  provisions  been  made  for  accounting  and  control  of 
all  configurations  resulting  from  the  modification? 

7.  Has  a  modification/retrofit  plan  been  established  and 
does  it  account  for  all  support  considerations  and  assets 
affected  by  the  modification  including  spares,  and  assets 
in  the  hands  of  Grant  Aid  recipients  and  foreign  military 
users? 

B.  Implementing  Support. 

The  impact  on  support  of  major  modification  should  be 
analyzed  and  determined  prior  to  customer  approval.  Subsequent 
to  approval,  the  support  resources  are  acquired  and  delivered 
to  operational,  test  and  training  activities  affected  by  the 
major  modification.  Oftentimes,  this  requires  a  significant 

amount  of  ILS  effort  inasmuch  as  all  elements  of  logistic 
support  must  be  considered  in  a  major  modification  program. 
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CHAPTER  VII 


QUANTITATIVE  METHODS  AND  TECHNIQUES 
Advances  in  the  application  of  scientific  quantitiative 
methods  provide  tools  to  improve  the  decision  making  process 
in  the  development  of  ILS  requirements.  The  paragraphs  below 
cover  the  general  application  of  quantitative  methods  and 
techniques,  a  description  of  available  techniques,  and  assess¬ 
ment  of  the  analysis  process. 

The  program  manager  must  be  particularly  careful  to  relate 
the  right  technique  with  the  problem  at  hand  and  to  apply  it 
to  the  depth  necessary  to  provide  the  sensitivity  required  in 
arriving  at  a  solution.  In  addition,  he  must  realize  that 
successful  application  is  dependent  on  data  inputs  from  many 
related  areas  (e.g.,  reliability,  maintainability,  human  fac¬ 
tors,  life  cycle  costing). 

A.  The  Benefits  of  ILS  quantitative  Methods  and  Techniques 

ILS  interrelates  with  the  system  engineering  process  for  de¬ 
veloping  the  prime  mission  equipment  system.  It  commences  with 
the  identification  of  the  basic  mission  and  associated  system 
requirements  (e.g.,  operational  deployment,  utilization,  environ¬ 
ment,  maintenance  concept)  and  continues  through  functional 
analysis,  requirements  allocation,  trade  studies,  system  synthesis, 
detailed  design,  etc.  Throughout  this  process,  many  decisions 
are  made  which  significantly  impact  support  as  well  as  system 
life  cycle  cost.  Inherent  in  these  decisions  are  risk  and 


A 


uncertainty.  These  factors  are  controlled  through  the 
appropriate  and  judicious  use  of  quantitative  methods  and 
techniques  in  the  development  of  support  requirements 
(illustrated  in  Figure  VII-1). 

1.  The  many  and  varied  elements  associated  with  ILS  are 
interrelated.  The  use  of  appropriate  analytical  methods  allows 
for  a  logical  and  precise  definition  of  the  elements,  the 
critical  factors  involved,  and  the  relationships  among  them. 

There  is  also  a  clear  indication  of  the  information  required 
in  an  analysis  of  a  set  of  alternatives,  and  that  which  is  not 
readily  available  becomes  evident. 

•  2.  Decisions  affecting  logistic  support  are  required  in 

all  program  phases.  Erroneous  decisions  based  on  inadequate 
data  or  due  to  the  lack  of  appropriate  analysis  techniques  may 
result  in  a  reduction  in  system  effectiveness  and  an  increase 
in  the  ultimate  cost  of  the  system  in  the  later  phases.  The 
use  of  appropriate  analytical  methods  can  be  effectively  employed 
to  handle  logistics  predictions,  trade-offs,  assessments,  etc., 
to  a  desired  level  of  accuracy  and  in  a  timely  manner. 

3.  The  solution  of  problems  relating  to  ILS  involves  the 
consideration  of  many  alternatives  in  a  number  of  different 
areas  (e.g.,  operational  concepts,  maintenance  policies,  de- 
sign  configuration  options,  etc.).  The  use  of  appropriate 
analytical  methods  enables  a  comparison  of  many  more  possible 
solutions  and  aids  in  selecting  the  best  among  them  rapidly 
and  efficiently. 
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The  employment  of  appropriate  quantitative  analytical 
methods  and  techniques  can  convert  many  complex  problems  to 
orderly  patterns  which  can  be  systematically  analyzed  and 
evaluated. 

B.  Application  of  ILS  Methods  and  Techniques 

Quantitative  methods  can  be  employed  in  conceptual  design, 

concept  evaluation,  detailed  system  design,  logistic  support 
planning,  support  effectiveness  assessment,  and  program  manage¬ 
ment.  These  areas  are  briefly  covered  in  Figure  VII-2.  Each 
area  encompasses  different  types  of  decisions  involving  the 
various  elements  of  ILS. 

Quantitative  methods  shall  also  be  effectively  applied  to 
various  types  of  programs  covering: 

1.  Major  system  acquisitions.  Figure  VII-2  depicts  typical 
interfaces. 

2.  Less  than  major  acquisitions.  This  may  involve  the  de¬ 
sign  and  development  of  subsystems,  assemblies,  etc.,  or  the 
procurement  of  off-the-shelf  equipment.  In  this  event,  only 
one  or  two  of  the  areas  depicted  in  Figure  VII-2  may  apply. 

C.  Description  of  ILS  Quantitative  Methods  and  Techniques 

The  Logistic  Support  Analysis  of  the  logistic  support  system 
segment  constitutes  a  composite  of  technologies  used  in  the 
definition  of  support  requirements  and  the  injection  of  support 
criteria  into  the  design  and  acquisition  process.  The  primary 
methods  and  techniques  used  are: 
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•  Logistic  Support  Models  {including  mathematical 
models,  simulation  models,  etc.) 

•  Life  Cycle  Cost  Analysis 

•  Maintenance  Engineering  Analysis  (MEA) 

The  material  presented  is  not  intended  to  be  all  inclusive  but 
to  be  representative  of  current  practices  and  should  be  con¬ 
sidered  in  reviewing  new  approaches  proposed  for  a  specific 
application. 

1 .  Logistic  Support  Models 

A  model,  as  used  herein,  is  a  simplified  representa¬ 
tion  of  the  real  world  which  addresses  selected  features  of 
the  situation  relative  to  the  support  or  performance  problem 
being  analy2ed.  The  means  of  representation  may  vary  con¬ 
siderably  depending  on  the  nature  of  the  problem,  and  may 
employ  any  one  or  more  techniques  in  the  resolution  of  the 
problem.  Figure  VII-3  reflects  an  analysis  approach  using 
models.  This  includes  the  necessary  feedback  and  corrective 
action  loop. 

Models  can  be  quite  simple  and  serve  as  a  major  part 
of  the  overall  analysis  process.  The  quantity  of  variables, 
number  of  alternatives,  or  the  complexity  of  the  operation 
may  require  an  extensive  model  or  a  series  of  models.  A 
program  manager  must  analyze  the  problem  at  hand,  select  the 
techniques  which  resolve  individual  segments  of  the  problem, 
and  select  or  develop  a  model  which  properly  employes  these 
techniques . 
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Figure  VII- 4  presents  model  applications  and  quantita¬ 
tive  techniques  currently  being  used  by  government  and  industry 
on  various  programs.  These  models  employ  techniques  such  as: 
simulations,  networks,  Markov  processes,  Lagrange  equations, 
probability  and  statistical  distributions,  stochastic,  Monte 
Carlo  sampling,  dynamic  programming,  linear  programming,  qjeue- 
ing,  regression,  replacement,  routing,  sequencing,  branch  and 
bound,  PERT/CPM,  econometrics,  etc.  Additional  examples  are 
described  in  Rand  report  R-550-PR,  "Using  Logistics  Models  In 
Systems  Design  and  Early  Support  Planning"  and  the  "Catalog 
of  Navy  Systems  Commands  Systems  Analysis/Operations  Research 
Models,"  NAVFAC  P-443. 

Referring  to  Figure  VII-4,  a  larger  area  of  application 
constitutes  the  use  of  simulation  techniques  in  solving  opera¬ 
tional  analysis  and  logistics  support  problems.  There  are 
individual  models  currently  in  use  which  simulate  a  wide 
variety  of  characteristics. 

2 .  Life  Cycle  Cost  (LCC)  Analysis 

LCC  analysis  is  a  basic  tool  used  in  the  evaluation  of 
logistics  resource  requirements,  and  is  employed  in  conjunction 
with  other  parameters,  e.g.,  system  effectiveness,  technical 
performance,  etc.,  in  determining  cost  effectiveness.  LCC 
introduces  the  economic  data  necessary  for  the  comparison  of 
various  system/equipment  design  and  support  alternatives,  and 
allows  for  the  assessment  of  risk  in  the  decision  making  pro¬ 
cess.  LCC  analysis  serves  to: 

a.  Define  areas  of  high  support  cost  as  a  consequence 


of  design  decisions. 
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b.  Evaluate  alternative  support  policies  (e.g., 
repair  versus  discard-at-f ailure ,  built-in  test  versus  external 
support  equipment,  spares  level  versus  probability  of  stock-out, 
etc . )  . 

c.  Define  impact  of  operational  requirements  on 
support  policy  alternatives. 

d.  Provide  budget  estimates  for  inclusion  in  long 
range  cost  projections  and  financial  planning  data. 

e.  Provide  data  for  "make  or  buy"  decisions. 

LCC  analysis  may  be  applied  to  any  program  phase  to 
solve  a  variety  of  problems  as  illustrated  in  Figure  VII-2. 

LCC  estimates  are  also  used  for  program  monitor  and  control, 
equipment  procurement,  and  contracting.  The  analysis  approach 
is  depicted  in  Figure  VII-5. 

The  accomplishment  of  LCC  analysis  requires: 

a.  Definition  of  the  system/equipment  mission  objectives 
and  associated  operational  requirements  (e.g.,  applicable  oper¬ 
ational  and  system  effectiveness  factors,  equipment  utilization, 
operational  life  and  time  horizon  period,  deployment  quantities 
and  locations,  environments,  etc.). 

b.  Definition  of  the  system/equipment  support  concept. 
This  includes  anticipated  maintenance  echelons,  gross  main¬ 
tenance  functions  per  echelon,  quantitative  effectiveness 
factors,  environment,  etc. 

c.  Allocated  and/or  predicted  reliability,  maintain¬ 
ability,  and  logistics  factors  and  criteria  for  each  alternative 
system/equipment  design  and  support  configuration  being  evaluated. 
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d.  Definition  of  the  cost  breakdown  structure  (cost 


categories)  to  include  all  future  systems  costs  covering: 
feasibility  studies,  design  and  development,  production  and 
test,  installation  and  checkout,  operations  and  maintenance, 
personnel  and  training,  spare/repair  parts,  inventory  main¬ 
tenance,  support  and  test  equipment,  transportation  and 
handling,  technical  data,  facilities,  program  management,  and 
system  phaseout. 

e.  Definition  of  cost  factors  and  cost  estimating 
relationships.  This  includes  determination  of  such  factors 
as  inventory  maintenance  cost  in  terms  of  $/year,  cost  of  data 
in  terms  of  $/page,  training  cost  in  terms  of  $/student  week, 
etc. 

Cost  categories  (item  d  above)  must  be  compatible  with 
the  program  work  breakdown  structure  and  cost  reporting  require¬ 
ments.  In  addition,  cost  categories  must  be  identified  in  such 
a  manner  as  to  reflect  key  activity  areas  plus  major  elements 
of  support  which  are  considered  to  have  a  significant  affect  on 
total  system  LCC.  Established  cost  categories  must  be  sensitive 
to  alternate  system  design  configurations,  changes  in  produc¬ 
tion  quantities,  and  various  system  logistics  support  concepts. 

Costs  may  be  categorized  somewhat  differently  depending 
on  the  program,  system  involved,  and  funding.  One  method  in¬ 
cludes  specifying  acquisition  costs  and  utilization  costs.  Another 
may  break  down  R&D  costs,  investment  costs,  and  expense  costs. 
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The  cost  categories  established  should  be  compatible  with 
the  work  breakdown  structure  requirements  (refer  to  MIL-STD- 
881)  and  analysis  objectives.  Two  examples  of  a  cost  category 
breakdown  structure  are  presented  in  Figure  VII-6. 

In  line  with  the  established  cost  categories  for  a 
given  program  (Figure  VII-6  or  equivalent  breakdown  structure), 
specific  input  cost  factors  must  be  defined.  The  majority  of 
input  factors  for  determination  of  R&D  and  investment  costs 
are  derived  directly  from  the  contractor's  internal  company 
engineering  and  manufacturing  cost  projection  sheets.  Input 
factors  required  for  the  determination  of  expense  cost  must  be 
defined  by  both  the  government  and  the  contractor. 

The  completion  of  LCC  analyses  requires  that  costs 
be  obtained  for  each  category  (Figure  VII-6)  allocated  by  year 
over  the  entire  program  life  cycle  in  terms  of  expected  value 
(actual  calculated  value  with  inflations  considered  but  without 
discounting) ;  and  calculated  on  the  basis  of  present  value 
(based  on  an  assumed  discount  rate) .  The  results  will  provide 
both  a  total  predicted  LCC  figure  and  a  cost  profile  for  each 
alternative  being  evaluated. 

Predicting  costs  by  year  is  important  as  it  allows  con¬ 
sideration  of  alternate  system  resource  requirements  in  terms 
of  program  planning,  budgeting,  and  fiscal  needs.  Discounting 
refers  to  the  application  of  a  selected  rate  of  interest  to 
measure  the  differences  in  importance  or  preference  between 
dollars  at  the  present  time  and  anticipated  dollars  in  the 
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future.  Discounting  allows  for  the  evaluation  of  the  time- 
phased  profiles  of  costs  for  various  alternative  systems  as 
if  they  occurred  at  one  point  in  time. 

N 

P.V.  =/  ,^CAf 

g  (l+i)t  where: 

(t=l) 

P.V.  =  present  value 

t  =  time  period  (years) 

C 

CAL  =  calculated  value  of  cost  in  time  period  t 
i  =  interest  rate 

N  =  total  number  of  time  periods  in  which  costs 
occur 

When  completing  LCC  analyses,  cost  categories  should 
be  analyzed  relative  to  total  contribution  and  the  validity  of 
input  cost- factor  data.  High  contributors  and/or  questionable 
areas  should  be  further  evaluated  through  sensitivity  analysis 
(e.g.,  using  three-level  estimates — pessimistic  values,  opti¬ 
mistic  values,  and  expected  values).  The  sensitivity  analysis 
depicting  a  range  of  output  cost  values  will  aid  in  identifying 
the  areas  of  risk. 

LCC  analysis  may  be  approached  a  number  of  ways.  Tech¬ 
niques  are  available  for  total  systems.  Several  of  these 
(e.g..  Air  Force's  model  ABLE,  Navy's  model  SCORE,  etc.)  are 
described  below: 

a.  ABLE  (Acquisition  Based  on  Consideration  of 
Logistics  Effect) 
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Computes  LCC  by  item  by  cost  type  (storage,  repair, 


etc.),  sums  for  all  items  in  the  system.  Could  be  used  as 
an  LCC  model  in  detailed  design,  but  is  intended  primarily 
for  use  as  a  contract  incentive  evaluator.  Data  requirements 
are  minimal.  Program  input  is  total  flying  hours.  Also  re¬ 
quires  item  cost,  reliability,  maintenance  cost  as  percent 
of  item  cost,  preceding  items  for  base  and  depot  support 
equipment,  NRTS  and  condemnation  rate,  on  equipment  maintenance 
man  hours  per  operating  (flying)  hour,  training  costs,  pages 
of  technical  data.  Maintenance  posture  is  standard  base/ 
depot,  one  indenture  level.  Spares  are  determined  by  ten 
days'  base  supply,  ninety  days'  depot  supply.  Refer  to 
"Project  ABLE",  Operations  Analysis  Report  No.  8,  May  1969, 
Operations  Analysis  Office,  AFLC ,  WPAFB ,  Ohio. 

b.  SCORE  (System  Cost  and  Operational  Resoruce 

Evaluation) 

Estimates  life  cycle  costs  (RDT&E,  investment, 
operations h  for  up  to  fifteen  years  for  various  component 
elements  and  aggregates  these  into  a  total  cost  estimate  for 
a  system.  Costs  may  be  estimated  externally  by  the  user, 
internally  by  standard  CERS ^or  internally  by  special  programs. 
Costs  are  arranged  in  a  two-dimensional  (program  element  x 
time)  matrix.  Program  elements  can  be  indentured,  and  sub¬ 
totals  on  CERs  computed  for  any  higher  level.  Data  require¬ 
ments  are  moderate  (work  breakdown  structure,  various  cost 
1  Cost  Estimating  Relationship  (CER) 
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inputs,  special  instruction  cards).  Refer  to  "SCORE 
Executive  Routine,  Phase  I,"  Report  No.  NADC-AW-6734 ,  February 
1968,  Naval  Air  Development  Center,  Johnsville,  Warminster, 
Pennsylvania. 

Examples  covering  less  than  total  systems  are  presented 
in  the  following  documents: 

a.  LCC-1,  Life  Cycle  Costing  Procurement  Guide 
(Interim) ,  Government  Printing  Office 

b .  LCC-2,  Casebook  Life  Cycle  Costing  in  Equipment 
Procurement,  Government  Printing  Office 

3 .  Logistic  Support  Analysis  (LSA) 

LSA  is  the  process  of  analyzing  a  given  or  assumed 
system/equipment  design  configuration  to  determine  specific 
logistics  support  requirements  in  terms  of:  Maintenance  func¬ 
tions/tasks,  repair  levels,  spare/repair  part  types  and  quantity, 
personnel  skills  and  quantity,  support  and  test  equipment, 
facility  requirements,  technical  data  requirements,  trans¬ 
portability,  handling/packaging  requirements,  etc. 

LSA  may  be  accomplished  on  any  system  or  equipment  and 
in  any  program  phase  to  varying  degrees  of  depth  depending  on 
the  need  and  extent  of  system/equipment  definition.  Examples 
of  application  are  noted  in  Figure  III-l) . 

The  LSA  may  assume  different  proportions.  Initially  in 
early  phases  of  system/equipment  definition,  data  is  limited 
and  sketchy.  Allocations  and  gross-level  predictions  are 
necessary  to  accomplish  the  required  analysis.  As  the  program 
progresses,  additional  data  (analytical  data  replaces  pre¬ 
diction  data,  field  data  replaces  designed  analytical  data,  etc.) 
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becomes  available  and  the  analysis  results  are  more  meaning¬ 
ful.  LSA  is  an  iterative  process  with  a  feedback  and  corrective 
action  loop  and  generally  covers  the  areas  illustrated  in 
Figure  VII-7. 

Referring  to  Figure  VII-7,  Step  3  represents  one  aspect 
of  Logistic  Support  Analysis,  i.e.,  the  Maintenance  Engineering 
Analysis  (MEA)  data  formatting  as  currently  required  for  many 
programs.  Service  documents  describing  the  MEA  are  noted  below: 

a.  AMCP  700-4,  NAVMAT  P4000-1,  AFLC/AFSCM  400-4, 
"Standard  Integrated  Support  Management  System  (SISMS),"  tri- 
Service . 

b.  AFSCM  375-5,  "System  Engineering  Management  Pro¬ 
cedures,"  Department  of  the  Air  Force,  Air  Force  Systems 
Command . 

c.  TM- 3 8- "7  0 3- 3 ,  "Integrated  Logistic  Support  (ILS) 
Maintenance  Engineering  Analysis  Data  System  (MEADS),"  Depart¬ 
ment  of  the  Army. 

d.  AR-30,  "Integrated  Logistic  Support  Program  re¬ 
quirements  for  Aeronautical  Systems  and  Equipment,  Department 
of  the  Navy,  Naval  Air  Systems  Command. 

e.  MIL-STD-1369 ,  "Integrated  Logistic  Support  Program 
Requirements,"  Department  of  the  Navy,  Naval  Electronic  Systems 
Command . 

f.  OR- 30 ,  "Integrated  Logistic  Support  Program  Re¬ 
quirements,"  Department  of  the  Navy,  Naval  Ordnance  Systems 
Command . 
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g.  MIL-M-24365 (SHIPS) ,  "General  Specification  for 
Maintenance  Engineering  Analysis  Procedures  and  Formats,"  De¬ 
partment  of  the  Navy,  Naval  Ship  Systems  Command. 

D.  Assessment  of  the  Analysis  Process 

As  a  final  step  in  analysis  process,  the  program  manager 
may  wish  to  quickly  assess  the  validity  of  the  analysis.  In 
checklist  items  to  validate  the  analysis: 

1.  Are  the  goals  of  the  analysis  adequately  identified? 

2.  Are  all  assumptions  adequately  identified? 

3.  Do  any  specified  assumptions  treat  quantitative  un¬ 
certainties  as  facts? 

4.  Are  major  assumptions  reasonable? 

5.  Are  any  feasible  or  significant  alternatives  omitted? 

6.  Are  the  desired  output  measures  of  effectiveness  (logis¬ 
tics  evaluation  criteria  or  quantitative  figures  of  merit) 

and  cost  identified? 

7.  Is  the  effectiveness  measure  sensitive  to  changes  in 
assumptions? 

8.  In  the  event  that  two  or  more  effectiveness  measures 
are  appropriate,  are  they  properly  weighed? 

9.  Does  the  model  adequately  address  the  problem? 

10.  Are  effectiveness  and  cost  parameters  linked  logically? 

11.  Does  the  model  allow  for  a  timely  response? 

12.  Does  the  model  provide  valid  and  reliable  results? 

13.  Are  the  effectiveness  and  cost  aspects  of  all  alterna¬ 
tives  treated  in  a  consistent  and  comparable  manner? 
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14.  Has  the  sensitivity  of  effectiveness  and  cost  estimates 
been  properly  addressed  through  a  sensitivity  analysis? 

15.  Are  the  areas  of  risk  and  uncertainty  adequately  iden¬ 
tified? 

16.  Do  the  results  fulfill  the  initial  goals  and  objectives 
of  the  analysis? 

The  above  questions  apply  directly  to  the  effectiveness 
and  efficiency  in  the  application  of  quantitative  techniques 
in  the  ILS  process.  Hopefully,  they  will  assist  the  program 
manager  in  establishing  a  level  of  confidence  in  the  analysis 
performed . 

E.  Explanation  of  System  Measures  -  reference  Figure  VII-7, 

Step  2,  Item  11. 

1.  Inherent  Availability  (Ai )  is  the  probability  that  a 
system  or  equipment,  when  used  under  stated  conditions  in  an 
idea  supported  environment  (e.g.,  available  tools,  spares, 
manpower,  etc.),  shall  operate  satisfactorily  at  a  given  point 
in  time.  It  excludes  scheduled  (preventive)  maintenance  actions, 
logistic  supply  time,  and  administrative  downtime. 

MTBF 

Ai  =  _ _  where: 

MTBF  +  Met 

MTBF  =  mean-time-between-f ailure  (derived  from 

reliability  prediction  and  covers  all  primary 
and  secondary  failures) . 
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1 

MTBF  =  _  and 

A 

^  represents  the  expected  number  of  failures  for  each  hour 
of  operation  (sometimes  expressed  in  terms  of  expected  failures 
per  10^  hours  of  operation) .  MTBF  is  expressed  in  hours  (total 
hours  of  operation  of  similar  systems  or  components  over  their 
useful  life  divided  by  the  total  number  of  failures  occurring 
during  this  time) . 

Met  =  mean  active  unscheduled  or  corrective  maintenance  time 

(arithmetic  mean  time  for  all  representative  maintenance 
tasks) .  This  may  also  be  expressed  as  mean-time-to- 
repair  (MTTR) . 

N 

_  Z. 

Met  =  1  Mcti 

N 

Mcti  =  individual  corrective  maintenance  tasks. 

N  =  quantity  of  corrective  maintenance  tasks. 

2.  Achieved  Availability  (Aa)  is  the  probability  that  a 
system  or  equipment,  when  used  under  stated  conditions  in  an 
ideal  support  environment  (e.a.,  available  tools,  spares, 
manpower,  etc.),  shall  operate  satisfactorily  at  a  given  point 
in  time.  It  excludes  logistics  supply  time  and  administrative 
downtime.  Achieved  Availability  (Aa)  is  directly  relatable  to 
the  early  design  process  (as  a  means  of  measuring  equipment 
reliability  and  maintainability  characteristics) . 
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MTBM 


Aa  = _ where: 

MTBM  +  M 

MTBM  =  mean-time-between  maintenance  covers  both 

unscheduled  (corrective)  and  scheduled  (pre¬ 
ventive)  maintenance.  Relative  to  corrective 
maintenance,  MTBM  considers  primary  (random) 
failures,  secondary  (dependent)  failures, 
quality  and  manufacturing  defects,  operator 
errors,  and  maintenance-induced  failures: 

MTBM  =  1 

1/MTBMs  +  l/MTBMu 

MTBMu  is  the  mean  interval  of  unscheduled 

(corrective)  maintenance  and  MTBMs  is  the 

mean  interval  of  scheduled  (preventive) 

maintenance.  In  most  instances,  MTBMu  will 

equal  MTBF  (defined  above). 

M  =  mean  maintenance  time  or: 

M  =  (Met) (l/MTBMu)  +  (Mpt) (1/MTBMs) 

(l/MTBMu)  +  (1/MTBMs) 

Met  is  the  mean  active  unscheduled  (corrective)  maintenance 
time  and  Mpt  is  the  mean  active  scheduled  (preventive)  main¬ 
tenance  time . 

3.  Operational  Availability  (Ao)  is  the  probability  that 
a  system  or  equipment,  when  used  under  stated  conditions  in  an 
actual  operational  environment,  shall  operate  satisfactorily 
when  called  upon.  This  may  correspond  directly  with  "A"  in 
the  system  effectiveness  expression  defined  below  (item  6). 
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Ao  =  MTBM  +  ready  time  where 

(MTBM  +  ready  time)  +MDT 

MTBM  is  defined  and  expressed  above. 

Ready  time  is  that  time  when  the  system/equipment  is 

ready  for  use  but  is  not  actually  being  utilized. 

MDT  =  mean  downtime  (total  time  during  which  an  equip¬ 
ment  item  is  not  in  condition  to  perform  its 
intended  function) .  MDT  includes  active  repair 
time,  administrative  wait  time,  and  downtime 
due  to  logistics  supply  inadequacies. 

4.  Dependability  (D) .  Availability  as  discussed  above  re¬ 
fers  to  the  probability  of  a  system  being  operable  at  a  random 
point  in  time.  However,  the  ability  of  the  system  to  continue 
to  perform  reliably  for  the  duration  of  the  desired  operating 
(mission)  period  is  often  more  significant.  Operation  over 
the  desired  period  depends  on  an  accurate  definition  of  the 
system's  operating  profile  (s).  If  a  system  has  a  number  of 
operational  modes,  then  an  operating  profile  for  each  mode  must 
be  considered.  Dependability  addresses  this  area  and  can  be 
expressed  as  follows: 

D  =  Rm  +  Mo  (1-Rm)  where: 

D  =  system  dependability  or  the  probability  that  the 
mission  will  be  successfully  completed  within 
mission  time  (ti)  providing  a  down-time  per  failure 
not  exceeding  a  given  time  (t2)  will  not  adversely 
affect  the  overall  mission. 
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Rxn  =  mission  reliability  or  the  probability  that  the  system 
will  operate  without  failure  for  the  mission  time  (t^) . 
-  JIT 

Rm  =  e  and: 

A  -  _ i _ 

MTBF 

T  =  mission  duration  (total  time) 
e  =  Napierian  logarithm  base  or  2.71828 
This  expression  assumes  that  the  system  has  a  constant 
failure  region  so  that  reliability  can  be  expressed  as 


Mo  =  operational  maintainability  or  the  probability  that,  when 
a  failure  occurs,  it  will  be  repaired  in  a  time  not  ex¬ 
ceeding  the  allowable  downtime  (t^) . 

5.  Capability  (C) .  Capability  covers  system/equipment 
performance  characteristics.  Sometimes,  certain  characteristics 
can  be  expressed  in  terms  of  a  probability  (e.g.,  missile  target 
accuracy — Circular  Error  Probability).  Other  times,  a  set  of 
characteristics,  all  in  different  units  of  measure,  are  signifi¬ 
cant  and  applicable.  In  this  instance,  such  requirements  (the 
combining  of  which  would  create  an  "apple-orange"  mixing  effect) 
are  assumed  as  having  been  met  through  the  design  process  and 
the  capability  expression  either  is  not  employed  or  is  assigned 
a  factor  of  1  in  the  system  effectiveness  formula  defined  be¬ 
low.  Capability  may  be  expressed  differently  depending  on  the 
system/equipment  operational  requirements. 
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6 .  System  Effectiveness  (S.E.) 


System  effectiveness  can  be  defined  as"  "the  proba¬ 
bility  that  a  system  can  successfully  meet  an  operational  de¬ 
mand  within  a  given  time  when  operated  under  specified  condi¬ 
tions"  or,  "the  ability  of  a  system  to  do  the  job  for  which  it 
was  intended." 

The  aspect  of  system  effectiveness  can  be  approached 
in  a  number  of  ways  even  though  the  ultimate  objective  is  the 
same.  One  accepted  approach  specifies  system  effectiveness 
as  a  function  of  availability,  dependability,  capability,  and 
utilization  and  can  be  expressed  as  follows: 

S.E.  =  (A)  (D)  (C)  (U)  where: 

(1)  Availability  (A)  -  a  measure  of  the  degree  to 
which  a  system  is  in  the  operable  and  commitable  state  at  the 
start  of  a  mission  when  the  mission  is  called  for  at  an  unknown 
random  point  in  time.  This  is  often  called  operational  readi¬ 
ness  . 

(2)  Dependability  (D)  -  a  measure  of  the  system 
operating  condition  at  one  or  more  points  during  the  mission, 
given  the  system  condition  at  the  start  of  the  mission  (avail¬ 
ability)  .  This  is  often  called  mission  reliability. 

(3)  Capability  (C)  -  a  measure  of  the  ability  of  a 
system  to  achieve  its  mission  performance  objectives,  given  the 
conditions  during  the  mission  (dependability) .  This  is  some¬ 
times  called  performance  or  design  adequacy. 
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(4)  Utilization  (U)  -  an  adjustment  or  degrada¬ 
tion  factor  employed  in  the  event  that  stresses  are  imposed 
on  the  system  as  a  result  of  using  the  system  in  a  mission 
profile  or  environment  more  stringent  than  the  one  for  which 
the  system  was  initially  designed,  if  the  system  is  utilized 
beyond  what  was  originally  intended,  there  will  undoubtedly  be 
a  degrading  effect  on  availability,  dependability  and  capability. 

The  capability  element  in  the  above  expression  covers 
those  parameters  where  the  greatest  degree  of  emphasis  has  been 
placed  in  the  design  process  in  the  past  (e.g.,  performance 
characteristics) .  The  other  elements  which  include  the  aspects 
of  reliability,  maintainability,  logistics  support,  human  fac¬ 
tors,  quality  control,  etc.,  have  not  been  adequately  considered. 

Additional  approaches  for  system  effectiveness  are: 

(1)  S.E.  =  (Performance)  (Availability)  (Utilization) 

(2)  S.E.  =  (Operational  Readiness)  (Mission  Reli¬ 

ability)  (Design  Adequacy) 

-7 .  Cost  Effectiveness 

Cost  effectiveness  relates  to  the  measure  of  a  system 
in  terms  of  mission  fulfillment  (system  effectiveness)  and 
total  life-cycle  cost.  Cost  effectiveness  (which  is  similar 
to  the  standard  cost-benefit  analysis  approach  often  employed 
for  decision-making  purposes)  can  be  expressed  in  various  terms 
depending  on  the  specific  mission  or  system  parameters  that  one 
wishes  to  measure.  True  cost  effectiveness  is  impossible  to 
measure  since  there  are  many  factors  that  influence  the  operation 
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and  support  of  a  system  which  cannot  realistically  be 
quantified  (e.g.,  system  interaction  effects  as  a  result  of 
other  systems,  political  implications,  certain  environmental 
factors,  etc.).  Thus,  it  is  common  to  employ  specific  cost 
effectiveness  "figures-of-merit"  (FOM)  such  as: 

C.E.  FOM  =  System  Effectiveness  and 

Total  Life-Cycle  Cost 

C.E.  FOM  = _ MTBM _ 

Total  Life-Cycle  Cost 

System  effectiveness  and  MTBM  (Mean-Time-Between-Maintenance) 
are  discussed  above.  Total  life-cycle  cost  is  defined  below. 

8.  Total  Life-Cycle  Cost 

Total  life-cycle  cost  includes  all  future  costs  asso¬ 
ciated  with  the  system. 

a.  Acquisition  Cost 

(1)  Research  and  Development  (R&D)  -  feasibility 
studies;  initial  design  and  development;  fabrication,  assembly, 
and  test  of  engineering/prototype  models;  initial  system  eval¬ 
uation;  and  associated  documentation. 

(2)  Investment  -  fabrication,  assembly,  and  test 
of  operational  systems  (production  models);  and  associated 
initial  logistics  support  requirements  (e.g.,  support  equipment 
design  and  development,  spares  provisioning,  technical  data, 
training,  entry  of  items  into  the  inventory,  facility  con¬ 
struction,  etc.). 

b.  Utilization  Cost 

(1)  Operation  and  Maintenance  (D&M)  -  sustaining 
personnel  and  maintenance  support,  spare/repair  parts,  support 
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equipment  maintenance,  transportation  and  facilities,  modifi¬ 
cations  and  technical  data  changes,  etc. 

(2)  System  Phase  Out  -  phase-out  of  the  system 
from  the  inventory  due  to  obsolescence  or  wearout. 

Costs  may  be  broken  down  many  ways  depending  on  program  require¬ 
ments  . 

9 .  Maintenance  man-hours  per  system/equipment  operating 
hour  (MMH/OH) . 

10 .  Maintenance  man-minutes  per  system/equipment  operating 
hour  (MMM/OH) . 

11 .  Maintenance  man-hours  per  year  for  all  systems/ 
equipments  (MMH/YR) . 

12 .  Cost  per  system/equipment  operating  hour  (Cost/OH) . 

Cost  may  be  expressed  in  terms  of  Operation  and  Maintenance 
cost,  maintenance  cost  only,  or  total  cost. 

13.  Mean-time-between-f ailure  (MTBF)  is  defined  above. 

14.  Mean-time-between-demand  (MTBD)  refers  to  the  demand 
interval  for  spares  which  is  the  reciprocal  of  the  demand  rate. 
Demand  rates  are  often  based  on  a  poisson  distribution. 

15.  Me an- time-be tween-maintenance  (MTBM)  is  defined  above. 

16.  Mean-time-to-repair  (MTTR)  is  the  same  as  Met  defined 
above.  MTTRG  is  the  geometric  mean-time-to-repair,  or  equip¬ 
ment  repair  time  (ERT) ,  or  the  median  value  of  all  repair  times. 

17.  Mpt  is  the  mean-active  maintenance  time  for  all  scheduled 

or  preventive  actions. 

N 

_  £ 

Mpt  =  1  Mpti 

N 
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Mpti  =  individual  scheduled  or  preventive  maintenance 
tasks 

N  =  quantity  of  scheduled  or  preventive  maintenance 
tasks 

18.  Maximum  maintenance  time  (Mmax)  refers  to  the  repair 
time  represented  at  the  90th  or  95th  percentile  point  on  a 
log-normal  or  skewed  distribution. 

19.  Self-test  thoroughness  may  be  defined  a  number  of 
ways.  However,  a  common  approach  is  to  relate  the  number  of 
parts  in  the  system/equipment  which,  when  failed  will  cause  a 
detectable  no-go  indication  at  the  system  level  to  the  total 
number  of  parts  in  the  system/equipment.  When  all  parts  are 
covered  by  the  self-test  capability,  100%  self-test  thorough¬ 
ness  is  assumed. 
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TYPICAL  LOGISTICS  SUPPORT  MODELS  AND  THEIR  APPLICATIONS 
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FIGURE  VII-4  (Cont'd) 
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FIGURE  VII-5  LIFE-CYCLE  COST  ANALYSIS  APPROACH 
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THE  ANAUfST 


CHAPTER  VIII 


RELATED  DISCIPLINES 

A.  ILS  elements  interface  with  many  facets  of  program  manage¬ 
ment  as  well  as  various  technically  oriented  disciplines  in¬ 
volved  in  system  design,  development,  production  and  test 
process : 

1.  Support  engineering  personnel  provide  an  input  to 
system  design  through  the  maintainability/reliability  require¬ 
ments  and  the  specification  of  quantitative  and  qualitative 
logistics  support  criteria. 

2.  ILS  considerations  (e.g.,  preliminary  Logistic  Support 
Analysis)  provide  an  important  input  in  the  accomplishment  of 
of  system  trade-offs. 

3.  With  a  preferred  design  configuration  selected,  support 
engineering  data  are  employed  to  determine  specific  support 
requirements . 

4.  Once  support  requirements  have  been  defined,  the 
acquisition  process  commences.  ILS  activities  include  the 
preparation  of  operating  and  maintenance  instructions  (e.g., 
technical  manuals)  to  support  the  system  throughout  its  life 
cycle.  Also,  other  elements  of  ILS  are  acquired  (through  de¬ 
sign,  fabrication,  production,  and/or  direct  off-the-shelf 
procurement) .  The  elements  of  ILS  provide  support  for  system 
evaluation  testing  as  well  as  operational  use. 

5.  Throughout  the  system  life  cycle,  ILS  data  are  collected, 
analyzed,  and  used  to  assess  total  system  operational 
effectiveness . 


r 


This  may  lead  to  proposed  system  design  changes  which  in  turn 
require  a  new  iteration  (for  areas  affected  by  the  change)  of 
the  earlier  ILS  functions. 

B.  ILS  activities  cover  all  program  phases  and  the  inter¬ 
faces  are  many  and  varied.  Specific  areas  of  involvement  are 
depicted  in  Figure  VIII-1  and  discussed  further  in  Table  VIII-1 

C.  Referring  to  the  information  presented,  the  extent  of 
interface  between  ILS  and  the  disciplinary  areas  noted  may 
vary  depending  on  the  nature  of  the  system,  the  type  of  pro¬ 
curement,  and  contractual  requirements.  Certain  specific 
interfaces  may  be  emphasized  or  de-emphasized  in  some  instances 
In  addition,  other  areas  m,.  ’  become  significant  through  varia¬ 
tions  in  program  requirements.  In  most  cases,  however,  those 
interfaces  noted  in  the  figure/table  are  applicable  and  must 

be  considered  in  the  successful  implementation  of  an  effective 
ILS  program. 
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FIGURE  VIII-2  (Cont'd) 
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functions  are  considered).  ILS  facilitates 
of  support  criteria  covering  personnel, 
support  and  test  equipment,  maintenance 
;,  etc.  This  criteria  is  converted  into  human 
•  design  inputs  (personnel  types  and  skills, 
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FIGURE  VIII-2  (Cont'd) 
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CHAPTER  IX 


ILS  TESTING  AND  DEMONSTRATION 

1.  Introduction.  The  purpose  of  an  ILS  test  and  demonstra¬ 
tion  program  is  to  provide  assurance  and  proof  to  the  government 
that  the  support  system  developed  can  provide  the  required 
support  to  a  system  or  equipment  in  its  operational  environment. 
The  following  paragraphs  identify  the  type  of  considerations 
for  test  and  demonstration  of  the  support  system. 

2.  Requirements 

a.  Test  Demonstration  Classifications 

The  evaluation  of  a  support  system  commences  with  de¬ 
velopment  and  extends  into  the  operational  phase.  This  evalu¬ 
ation  process  includes  the  accomplishment  of  various  types  of 
tests  and  demonstrations.  For  the  purpose  of  this  document, 
tests  and  demonstrations  are  classified  as  follows: 

(1)  Type  1  -  Tests/Demonstrations  -  Informal  breadboard, 
brassboard,  or  prototype  development  model  tests  conducted  by 
the  contractor  with  customer  surveillance  on  an  as  required 
basis.  These  tests  are  accomplished  throughout  equipment  de¬ 
sign,  development,  and  qualification.  Although  these  tests  are 
not  formal  demonstrations  and  do  not  reflect  production  equip¬ 
ment  in  a  true  operational  environment,  information  pertinent 
to  logistic  support  characteristics  is  used  to  update  preliminary 
Logistic  Support  Analysis.  some  of  the  testing  activities 
include  equipment  operational  and  logistic  support  actions  which 


are  directly  comparable  to  tasks  performed  in  an  operational 
requirement.  Data  covering  these  activities  are  evaluated  in 
terms  of  operational,  maintenance  and  support  factors  (e.g., 
human  factors,  MTBM,  MTTR,  MMH/OH) .  It  is  during  this  initial 
phase  that  changes  to  hardware  design/configuration  can  be 
readily  made  to  eliminate  or  reduce  the  need  for  performing 
maintenance  or  operational  actions. 

(2)  Type  2  -  Tests/Demonstrations  -  Formal  tests  and 
demonstrations  accomplished  during  the  latter  part  of  the  de¬ 
velopment  phase  on  preproduction  prototype  equipment  which  is 
similar  to  production  equipment  but  not  necessarily  fully 
qualified  at  this  point  in  time.  These  tests  are  generally 
conducted  by  the  contractor  at  his  facility  with  customer  on¬ 
site  surveillance.  Operational  support  equipment  (or  equiva¬ 
lent)  and  preliminary  technical  manuals  are  used  for  test 
support.  Specific  types  of  tests  include:  formal  maintain¬ 
ability  demonstrations  (refer  to  MIL-STD-471  and  MIL-STD-473 
for  demonstration  methods  and  techniques) ,  support  equipment 
compatibility  tests,  personnel  tests  and  evaluation,  and  tech¬ 
nical  manual  verification/validation.  Test  data  is  analyzed 
to  determine  whether  the  equipment  design/configuration  can  be 
changed  to  eliminate  maintenance  requirements  and  if  the 
support  system  will  in  fact  satisfy  the  maintenance  require¬ 
ments. 
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(3)  Type  3  -  Tests/Demonstrations  -  Formal  tests  and 
demonstrations  accomplished  prior  to  large  scale  production 
commitments  on  pilot  or  daily  production  systems /equipments. 
These  tests  are  conducted  by  customer  personnel  at  the  customer 
test  site.  Contractor  personnel  provide  certain  pre-defined 
on-site  support.  Operational  support  equipment,  operational 
spares,  and  formal  technical  manuals  are  used.  Specific  test¬ 
ing  includes:  Navy  -  Board  of  Inspection  and  Survey,  Air  Force 
Category  II  Test,  and  Army  -  Engineering  Test  and  Service  Test. 
Field  Test  data  is  collected  and  analyzed  to  determine  whether 
the  equipment  design  meets  all  maintainability  and  maintenance 
quantitative  requirements.  This  is  the  first  time  that  all 
elements  of  the  system  are  operated  and  evaluated  as  a  support 
system.  Here  is  the  first  opportunity  to  assess  total  system 
design  from  a  support  standpoint  as  well  as  assessment  of  the 
support  system  in  terms  of  specific  support  requirements,  shop 
turnaround  times,  supply  pipeline  times,  etc. 

(4)  Type  4  -  Tests/Demonstrations  -  Formal  tests/ 
demonstrations  of  the  total  operational  system  and  its  asso¬ 
ciated  support  system  conducted  in  a  true  field  operational  and 
maintenance  environment.  Customer  personnel,  operational 
facilities,  operational  support  equipment,  spare/repair  parts, 
technical  manuals.  Formal  field  data  systems  (e.g.,  Army-TAMMS 
Navy-3M,  Air  Force-AFM66-l)  provide  the  data  necessary  for 
support  system  evaluation  and  assessment. 

b.  Application  of  Test/Demonstration 

The  extent  of  formal  ILS  testing/demonstrations  accom¬ 
plished  must  be  tailored  to  the: 
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(1)  System/equipment  type  -  specific  end  item,  air¬ 
plane,  missile,  ship,  electronic,  vehicle,  etc. 

(2)  System  configuration  in  terms  of  new  development 
versus  «the  use  of  an  off-the-shelf  capability  -  new  develop¬ 
ment  might  introduce  high  risk  which  influences  testing  re¬ 
quirements. 

(3)  Mission  objectives  and  operational/support  re¬ 
quirements  of  the  system  in  terms  of  quantitative  figures-of- 
merit  such  as  system  effectiveness,  operational  available  (Ao) 
reliability  (MTBF) ,  downtime  (MDT) ,  etc.  Refer  to  paragraph 
2c.  below. 

The  basic  objective  is  to  accomplish  only  that  testing 
required  at  discrete  points  in  the  system  acquisition  process 
to  gain  confidence  that  the  system  or  equipment  will  ultimately 
meet  the  mission  and  associated  operational  requirements  for 
which  it  was  intended.  Too  much  testing  is  costly.  Too  little 
testing  won't  provide  the  confidence  needed  early  in  the  acqui¬ 
sition  cycle  to  determine  whether  the  system  will  meet  its  de¬ 
sign  requirements.  The  wrong  type  of  testing  is  also  costly 
and  will  not  provide  worthwhile  or  meaningful  results. 

When  specifying  test  and  demonstration  needs  for  a  given 
program,  it  is  first  necessary  to  address  the  above  mentioned 
three  areas  and  determine  what  results  can  be  achieved  at 
specific  points  in  the  acquisition  process.  Secondly,  it  must 
be  determined  these  results  can  be  determined  analytically 
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from  predictions,  design  data,  and  various  elements  of 
support  engineering  analysis.  That  information  which  is  not 
available  to  achieve  the  desired  result  must  be  acquired 
through  physical  tests  and  demonstrations. 

System/equipment  hardware  tests  and  demonstrations  generally 
can  be  classified  as  Type  1,  2,  3,  or  4  as  indicated  in  para¬ 
graph  2a  above.  If  extensive  new  development  is  required,  all 
four  types  of  tests  should  be  used.  If  the  system  configura¬ 
tion  represents  a  low  risk  investment  and  constitutes  mostly 
off-the-shelf  items,  then  perhaps  only  Types  3  and  4  tests 
are  necessary.  Every  system  acquisition  will  require  a  specific 
combination  of  tests  and  demonstrations  involving  one  or  more 
of  the  types  of  tests  defined  above. 

c.  Quantitative  Figures-of-Merit 

The  depth  and  type  of  tests  and  demonstrations  to  be 
accomplished  depend  on  the  system  operational  and  maintenance 
support  requirements.  It  is  assumed  that  system  objectives 
are  initially  specified  and  the  equipment  is  designed  to  meet 
those  objectives.  It  is  necessary  to  accomplish  tests  and 
demonstrations  to  ensure  that  the  initially  specified  objec¬ 
tives  have  been  met  or  that  there  is  a  high  degree  of  con¬ 
fidence  that  they  will  be  met  at  some  future  point.  These 
objectives  must  be  specified  in  such  a  manner  that  they  can 
be  predicted  and  measured. 

A  quantitative  figure  -of -merit  involves  some  system 
measure  or  a  series  of  measures.  For  example,  minimum  oper¬ 
ational  availability  (Ao)  where: 
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Ao  =  MTBM  +  ready  time _ 

(MTBM  +  ready  time)  +  MDT  and 

Ao:  Operational  availability  or  the  probability 
that  a  system  will  operate  within  specified 
parameters  when  called  upon  at  any  random 
point  in  time. 

MTBM:  Mean-time-between-maintenance  is  a  function  of 
scheduled  and  unscheduled  maintenance  require¬ 
ments  . 

MDT:  Maintenance  downtime  is  a  function  of  active 

scheduled  and  unscheduled  maintenance  downtime, 
administrative  downtime,  and  logistics  downtime. 

Ready  Time  that  the  system  is  not  operating  but  is 
Time: 

assumed  to  be  in  an  operationally  ready  state. 

Evaluation  of  the  system  in  terms  of  this  figure-of- 
merit  can  only  be  accomplished  as  a  Type  4  test  since  the 
system  is  operated  as  an  entity  in  a  realistic  operational 
environment.  However,  a  Type  3  test  should  provide  relatively 
similar  results  even  though  the  environment  at  a  test  base  is 
not  representative  of  a  true  operational  situation.  Also, 
the  system  is  operated  as  a  separate  entity.  Type  1  and  Type  2 
tests/demonstrations  are  not  adequate  to  evaluate  the  system 
in  terms  of  Ao  since  the  system  is  not  integrated  and  operating 
as  an  entity  and  the  logistics  support  is  not  available. 

Assuming  that  equipment  development  is  required,  it 
becomes  necessary  to  demonstrate  the  Ao  in  terms  of  some  actual 
measure  of  design.  The  elements  of  Ao  (e.g.,  MTBM  and  the  active 
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maintenance  aspect  of  MDT)  must  be  broken  down  and  directly 
related  to  support  characteristics  in  design.  MTBM  may  be 
specified  in  terms  of  reliability  meantime-between  failure 
(MTBF)  and  the  frequency  of  scheduled  maintenance  actions. 

The  active  maintenance  aspect  of  total  maintenance  downtime 
(MDT)  may  be  stated  in  terms  of  mean-time-to-repair  and  mean- 
time-for  preventive  maintenance.  The  design  related  factors 
must  then  be  allocated  to  specific  subsystems,  equipment  items, 
and  assemblies.  The  hardware  items  involved  are  analyzed  in 
terms  of  technical  risk  and  tests  and  demonstrations  are 
scheduled  accordingly.  High  risk  items  where  extensive  de¬ 
velopment  is  involved  will  require  more  testing  while  low  risk 
items  will  require  less  testing.  For  instance,  it  may  be 
feasible  to  accomplish  both  Type  1  and  Type  2  tests  and  demon¬ 
strations  of  MTBM  and  MTTR  on  some  items,  only  Type  2  tests  of 
MTBM  on  some  items,  and  no  Type  1  and  Type  2  testing  for  other 
items.  In  essence,  the  extent  of  testing  is  determined  by  the 
high  risk  system  elements  and  by  the  available  analytical  data 
covering  these  elements. 

Figures-of-merit  are  unique  to  each  system.  In  one 
instance,  operational  availability  (Ao)  may  be  paramount,  while 
in  others,  operational  availability,  reliability  (MTBF),  main¬ 
tenance  manhours  per  flight/operating  (MMH/FH/OH)  and  shop  turn¬ 
around  time  may  be  dominant.  Specific  examples  of  system  main¬ 
tenance  and  logistics  factors  are  presented  in  Appendix  A.  The 
extent  of  test  and  demonstration  will  be  based  on  the  figures- 
of  merit  which  represent  the  desired  measures  of  the  system. 


3.  Test/Demonstration  Planning 

Test  and  demonstration  planning  commences  in  the  con¬ 
ceptual  phase.  Specific  test  requirements  are  considered  when 
the  system  requirements  are  initially  specified,  whether  a 
requirement  can  be  measured  or  not.  Subsequent  detailed  test 
and  demonstration  planning  then  considers  the  following: 

a.  Test  conditions  (test  environment,  facilities,  test 
personnel,  technical  data,  spare/repair  parts,  and  support 
equipment) 

b.  Test  planning,  administration,  and  control  (organi¬ 
zational  approach,  responsibilities,  organizational  interfaces, 
test  schedules,  monitoring  of  test  activities,  cost  control 
and  reporting) 

c.  Predemonstration  phase  (demonstration  method,  correc- 
tive-and-preventive  maintenance-task  selection,  personnel 
training,  preparation  of  facilities,  and  acquisition  of 
support  requirements) 

•  d.  Formal  demonstration  phase  (task  simulation  type  and 
format  of  data  requirements,  collection  methods,  reduction,  and 
analysis) 

e.  Retest  phase  (methods  for  conducting  required  addi¬ 
tional  demonstrations) 

f.  Test  documentation  (test-reporting  requirements) 

The  planning  information  is  included  in  a  formal  support 
system  test  and  evaluation  report  at  a  specified  time  prior 
to  commencing  with  the  applicable  system  test  and  demonstra¬ 
tion. 
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4.  Pre-Demonstration  Phase 

Encompasses  the  necessary  prerequisites  to 
accomplish  a  formal  tes t/ demons tration .  This  includes: 

a.  Selection  of  a  test/demonstration  model.  The  equipment 
configuration  used  in  the  demonstration  must  be  representative 
of  the  operational  systems  to  the  maximum  extent  possible. 

Types  2,  3  and  4  tests  are  usually  conducted  on  pre-production 
or  production  units.  Type  1  tests  usually  are  accomplished  on 
breadboard,  engineering  or  service  test  models.  The  prepara¬ 
tion  tasks  involve  selecting  the  test  model  by  serial  number, 
defining  incorporated  versus  unincorporated  changes,  and  en¬ 
suring  that  it  is  available  for  formal  test/demonstration. 

b.  Support  Engineering  Analysis.  Analysis  data  serves 
as  the  basis  for  determining  the  equipment  aspects  and  main¬ 
tenance  functions/tasks  to  be  demonstrated. 

c.  Test  samples.  Selection  should  be  based  on  the  vari¬ 
ances  of  the  tasks  to  be  represented,  on  equipment  complexity 
and  on  the  probability  of  expected  error.  It  is  desirable  to 
select  a  sample  size  large  enough  to  be  representative  and 
small  enough  to  be  compatible  with  total  programs-cost  and 
scheduled  requirements.  A  large  sample  size  will  provide  more 
definitive  test  results,  but  time  and  cost  of  testing  increase 
as  testing  is  expanded.  A  small  number  of  samples  may  produce 
inconclusive  test  results.  Refer  to  MIL-STD-471  and  MIL- STD- 
473  for  the  procedures  used  in  test  sample  size  selection. 
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d.  Test  facility  and  resources.  During  preliminary  plan¬ 
ning,  it  is  necessary  to  ensure  that  the  test  facility  and 
associated  resources  will  adequately  support  the  formal  test/ 
demonstration. 

e.  Specification  test  personnel.  To  the  maximum  extent 
possible,  selected  personnel  should  possess  the  grades  and 
skills  equivalent  to  those  who  will  ultimately  be  operating 
and  maintaining  the  system.  The  preparation  task  includes 
selection  and  the  training  of  such  personnel  to  the  degree 
represented  by  skill  levels  specified. 

f .  Identification  of  formal  operational  and  maintenance 
technical  manuals.  Operations  and  maintenance  functions  (diag¬ 
nostic  routines,  repair  actions,  servicing  requirements,  etc.) 
must  be  tested/demonstrated  in  accordance  with  formal  technical 
manual  procedures. 

g.  Identification  of  support  equipment.  The  support  equip¬ 
ment  configuration  used  must  represent  a  qualified  production 
unit  or  a  close  similarity.  The  preparation  task  includes  the 
selection  of  specific  support  equipment  items  by  serial  number, 
description  of  the  configuration,  associated  technical  manuals, 
and  the  delineation  of  required  spare/repair  parts.  Support 
equipment  and  associated  resources  must  be  provisioned,  checked 
out  and  delivered  on-site  prior  to  initiation  of  the  test/ 
demonstrations . 

h.  Supply  Support 

Support  engineering  analysis  data  will  indicate  spare/repair 
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part  types  and  quantities  by  each  echelon  or  level  of  main¬ 
tenance  to  be  demonstrated.  The  preparation  task  includes 
the  provisioning  of  such  items  for  on-site  support  of  test/ 
demonstrations  and  methods  to  assess  resupply  times  and  techniques. 

i .  Identification/  design  and  procurement  of  unique  items 
of  test  equipment  that  are  not  integral  to  the  overall  system. 

It  is  necessary  to  refer  to  the  test  plan  and  the  technical 
manuals  pertaining  to  the  system  being  tested  to  derive  these 
requirements . 

5 .  Test/Demonstration  Phase 

Formal  tests/demonstrations  constitute  the  complete  simu¬ 
lation  of  all  previously  specified  scheduled  and  unscheduled 
maintenance  functions  and  tasks.  The  specification  of  such 
tasks  stems  from  the  support  engineering  analysis  data.  For 
simulation  of  unscheduled  maintenance  tasks,  the  system  is 
considered  to  be  operating,  a  malfunction  occurs  (either 
through  inducement  or  via  catastrophic  failures  occurring  at 
random  points  in  time),  and  the  necessary  detection,  diagnostic, 
remove  and  replace,  repair,  and  verification  tasks,  returning 
the  system  to  an  operative  state  are  performed.  Each  main¬ 
tenance  action  is  evaluated  relative  to  times,  personnel  re¬ 
quirements  (skills  and  quantity),  technical  manual  adequacy, 
support  equipment  compatibility,  spare/repair  part  needs,  and 
the  adequacy  of  facilities  and  associated  resources.  Data 
recorded  during  the  test  is  analyzed  in  terms  of  compliance 
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with  the  initially  specified  system  f igures-of-merit  and  the 
effectiveness  of  the  prescribed  support  system.  This  approach 
is  also  followed  for  scheduled  maintenance  actions  except 
that  individual  demonstrated  tasks  will  differ. 

Specific  test  and  demonstration  methods,  selection  of  sample 
sizes,  accept-re ject  criteria,  reporting,  etc.,  are  illustrated 
in  MIL- STD- 4 71  and  MIL-STD-473.  These  standards  primarily 
concentrate  on  maintainability  requirements  which  are  only  a 
part  of  logistics. 

Although  requirements  are  differnt,  a  typical  program 
phasing  of  these  tests  and  demonstrations  is  presented  in 
figure  IX- 1. 

6 .  Data  Analysis  and  Corrective  Action 

The  data  resulting  from  logistic  support  testing  must  be 
analyzed  in  such  a  fashion  that  the  results  of  the  analysis 
reflect  preplanned  corrective  actions  correlated  to  program 
contingency  planning.  This  requires  that  data  analysis  must 
be  preplanned  in  an  organized,  documented,  systematic  fashion 
prior  to  the  conduct  of  testing. 

Type  1  test  data  analysis  and  corrective  actions  must 
be  tailored  to  only  those  characteristics  of  systems  support 
that  informal  breadboard  or  prototype  development  model  type 
testing  can  investigate.  This  applies  to  those  support  con¬ 
siderations  predicated  on  correlated  reliability  and  maintain 
ability  design  features — things  like  redundancy  concepts,  re¬ 
pair-while-operating  considerations,  built-in  test  levels. 


modularity,  commonality,  etc.  The  feed-back  resulting  from 
this  testing  is  directed  towards  the  support  concept. 

Type  2  test  data  analysis  and  corrective  actions  are 
tailored  to  form,  fit  and  maintenance  characteristics  of 
systems  that  directly  effect  on-line  support  considerations. 

The  feedback  resulting  from  analysis  of  this  data  is  planned 
to  confirm  or  modify  support  equipment,  technical  manuals, 
personnel  requirements  and  maintenance  and  supply  burdens. 

It  should  also  give  preliminary  validation  to  organizational 
level  support  concepts. 

Type  3  test  data  analysis  and  corrective  action  loops  are 
tailored  to  verify  the  system  performance  and  support  in  the 
operational  environment.  They  further  substantiate  the  assumed 
reliability  and  maintainability  characteristics  that  the  support 
concept  is  predicated  on  and  give  formal  assessments  to  off¬ 
line  maintenance  requirements  as  well  as  preliminary  valida¬ 
tion  and  correction.  They  add  to  Type  3  testing  the  provision¬ 
ing  and  higher  echelon  (depot  and  contractor)  support  validations. 

Except  for  Type  4  test  data  analysis  and  corrective  actions, 
the  total  support  system  cannot  be  truly  tested  or  validated. 
However,  by  judicious  test  planning  and  design,  the  character¬ 
istics  of  the  system  that  effect  the  corrective  actions  required 
at  each  point  in  the  life  cycle  can  be  identified.  The  program 
manager  must  specify  data  requirements  and  analysis  procedures 
appropriate  to  those  corrective  actions  while  also  constantly 
building  up  confidence  in  the  overall  support  concept  and  its 
quantitative  requirements. 


FIGURE  IX-1 

TESTING  AND  DEMONSTRATION  APPLICATION 


REPORTS  (AS  REQ'D) 
Modify  resource  quan¬ 
tities 
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ILS  MANAGEMENT  AND  ELEMENT  PLANNING 
A.  INTRODUCTION 

1.  The  keystone  to  effective  utilization  of  the  ILS  process 
is  the  application  of  a  systematic  and  orderly  management 
process  through  which  the  program  manager  identifies  actions 
and  requisite  decisions  in  a  timely  manner.  Accomplishment 
of  this  orderly  and  disciplined  approach  must  include  a 
planned  series  of  positive  management  activities  geared  to  both 
the  basic  elements  of  ILS  and  the  many  related  disciplines. 

ILS  has  sufficient  flexibility  to  permit  the  program  manager 
to  tailor  the  detail  and  complexity  of  his  management  effort, 
however,  the  process  also  possesses  sufficient  emphasis  on 
effective  interrelation  of  all  the  elements  to  reduce  the 
chances  of  costly  logistic  error  through  oversight. 

Overall  management  of  the  ILS  effort  will  require  the 
program  manager  to  establish  within  his  organization  methods 
of  communication  that  will  permit  changes  in  one  or  more 
of  the  elements  of  ILS  to  have  their  full  effect  on  other 
elements  and  design.  Figure  X-l,  and  included  in  all  planning. 
Closely  related  to  the  essential  need  for  communications  within 
the  program  is  the  need  for  the  finite  identification  of 
responsibilities.  This  requires  identification  of  who  is 
responsible  to  act  or  decide  on  certain  matters  and  how  the 
consequences  of  these  actions  or  decisions  can  be  made  to  impact 


on  other  elements.  To  deal  with  this  concern,  the  program 
manager  must  structure  his  ILSP  in  such  a  fashion  as  to  clarify 
responsibilities  and  facilitate  program  interactions. 

2.  The  mainstream  of  the  short  discussion  on  planning  of 
ILS  elements  provided  above  can  be  summarized  as  follows: 

a.  ILS  planning  is  effective  when  the  plan  clearly  and 
completely  identifies  WHAT  is  to  be  accomplished. 

b.  In  order  to  ensure  the  accomplishment  of  the  actions 
necessary  to  the  program,  the  planning  must  identify  WHO  is 
to  accomplish  the  actions. 

c.  Once  the  required  actions  and  responsibilities  are 
identified,  planning  must  clearly  establish  WHEN  the  actions 
are  to  occur  in  terms  of  scheduling  that  is  meaningful  to 
the  program. 

d.  All  of  the  managerial  aspects  of  the  ILS  effort  must 
be  the  subject  of  a  system  of  organized  passage  of  INFORMATION. 
Without  INFORMATION,  the  program  manager  cannot  manage  the 
WHO,  WHAT,  and  WHEN  aspects  of  his  program  and  cannot  integrate 
his  logistic  support  elements. 

In  the  matrix  which  follows.  Figure  X-2,  a  number  of  events 
and  actions  have  been  identified  as  pertaining  to  specific 
elements  of  ILS  in  a  time  phased  array  in  the  development  cycle. 
Additionally,  the  interface  of  the  elements  with  overall 
support  management,  maintainability  and  reliability  and  design 
management  is  reflected.  See  DOD  Integrated  Logistic  Support 
Planning  Guide  (4100. 35-G)  for  additional  information. 


This  matrix  is  provided  only  as  illustrative  example 
of  things  the  program  manager  must  consider  during  development 
of  his  system/equipment.  Paramount  in  any  examination  of  the 
matrix  is  the  fact  that  throughout  the  entire  cycle  the 
interrelationship  of  all  the  elements  continues/  thus  providing 
the  desired  overall  integration. 

The  reader  can  also  coordinate  the  event  identifiers,  i.e., 

F-2?  MP-13,  etc,  with  appropriate  identifiers  in  the  element 
event  narratives  (of  this  chapter)  which  address  specific  actions. 
B.  SYSTEM  SUPPORT  ENGINEERING 

During  Program  Initiation,  most  of  the  ILS  element  actions 
are  similar  in  nature.  Also,  specific  program  parameters  have 
not  yet  been  defined.  As  shown  in  the  ILS  Planning  matrix, 
these  actions  have  been  consolidated  into  System  Support 
Engineering  (SSE)  events.  Detailed  procedures  are  addressed  in 
Chapters  II  through  IX. 

PROGRAM  INITIATION 
SYSTEMS  SUPPORT  ENGINEERING  EVENTS 

1 

(SSE-2)  ANALYZE  SUPPORT  REQUIREMENTS  AND  CAPABILITIES 

The  current/projected  requirements  and  capabilities  to 
support  the  proposed  system/equipment  are  analyzed  and  alterna¬ 
tives  identified.  Supporting  rationale  is  proposed. 

(SSE-3)  PERFORM  SUPPORT  CONCEPT  TRADE-OFF  STUDIES 

The  feasibility  of  each  trade-off  is  evaluated  based  on 
such  factors  as  operational  requirements,  maintenance  concepts, 
transportation  modes,  facilities,  etc.  Technical  problems, 
cost  information,  and  high  risk  areas  are  identified.  Results 

1  The  Steps  SSE-2  through  SSE-9  apply  to  all  element  areas  but 
are  outlined  only  once  to  avoid  repetition. 
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must  be  compatible  with  total  system/equipment  objectives. 

(SSE-4 )  ESTABLISH  BASELINE  SUPPORT  CONCEPTS 

Support  concepts  are  formulated  by  considering  maintain¬ 
ability  and  reliability ,  maintenance  planning,  material  manage¬ 
ment,  life  cycle  costs,  etc.  Prepare  concept  selection 
rationale  and  identify  funding  needs. 

(SSE-5 )  PREPARE  SUPPORT  DEVELOPMENT  PLAN  REQUIREMENTS 

Concepts  are  translated  into  requirements  to  be  integrated 
into  the  overall  system/equipment  support  plan  package. 

Specific  portions  of  the  plan  include  maintainability  and 
reliability,  maintenance,  supply,  facilities,  personnel  and 
training,  funding,  tech  data,  and  transportation. 

(SSE-7 )  ESTABLISH  SUPPORT  EVALUATION  CRITERIA 

Criteria  include  policies  for  determining  how  well  each 
proposal  meets  readiness  performance  specifications  and  cost 
requirements,  takes  advantage  of  current  resources,  minimizes 
technological  risks,  and  considers  life  cycle  costs  for  support. 
(SSE-8)  PERFORM  SUPPORT  SYSTEM  EVALUATION 

Performance,  schedules,  cost,  and  high  risk  areas  are 
evaluated.  Best  features  from  various  proposals  are  in¬ 
corporated  into  the  final  support  plan. 

(SSE-9 )  DEFINE  SYSTEM  SUPPORT  DESIGN  CRITERIA  FOR  SUPPORTABILITY 

An  integrated  package  of  time-phased  support  element 

plans  and  criteria  forms  the  support  development  plan. 

(SSE-10 )  DEVELOP  DETAIL  DESIGN  REQUIREMENTS  FOR  SUPPORTABILITY 
(CONTINUOUS)  AND  DEVELOP  DETAIL  SUPPORT  SYSTEM 
REQUIREMENTS 
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Concurrent  with  the  development  design  effort,  logistics 
support  requirements  for  all  ILS  elements  are  generated  by 
detailed  logistic  support  analyses  of  equipment  designs. 

Designs  are  reviewed  and  approved  to  assure  that  established 
logistics  support  requirements  cam  be  satisfied. 

C.  THE  MAINTENANCE  PLAN 

Integration  of  the  maintenance  plan  with  the  other  ILS 
elements  permits  effective  evaluation  of  projected  requirements 
and  translates  them  into  both  design  criteria  and  alternative 
support  concepts.  The  maintenance  plan  responds  first  to 
operational  requirements  and  secondarily  to  economies  in  the 
commitment  of  support  resources.  Early  in  program  initiation, 
the  program  manager  must  identify  candiate  concepts  and 
philosophies  of  maintenance  that  may  apply  to  the  item  under 
development.  Clarification  of  these  concepts  and  philosophies 
is  accomplished  as  the  program  is  continued  and  precise  details 
on  maintenance  actions  and  capabilities  are  determined  through 
the  application  of  analyses  and  trade-off  studies.  As  with  all 
elements  of  ILS,  the  maintenance  plan  develops  concurrently 
with  the  hardware  design,  and  is  updated  to  reflect  design 
modification  and  change.  It  is  essential  that  the  ILSP  provide 
the  program  manager  with  information  that  affects  the  mainte¬ 
nance  plan  development  and  eliminates  unproductive  methods  of 
maintenance.  As  the  item  under  development  nears  the  operational 
phase,  a  portion  of  the  testing  and  evaluation  of  the  ILS  effort 
must  be  devoted  to  providing  that  the  maintenance  plan  will 
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properly  support  the  system/equipment  in  the  intended 

operational  environment. 

MAINTENANCE  PLAN  EVENTS 
FULL  SCALE  DEVELOPMENT 

* (MP-10)  CONDUCT  MAINTENANCE  ENGINEERING  ANALYSIS 

(a)  Perform  maintenance  engineering  analysis  to 
identify  support  action  frequency,  location,  elapsed  time, 
and  also  refined  requirements  for  the  remaining  ILS  elements 
with  the  exception  of  funds  and  data. 

(b)  Perform  trade-offs  to  design,  operating,  or  main¬ 
tenance  concepts  where  maintenance  engineering  analysis  indi¬ 
cates 

(MP  13  &  14)  EVALUATE  MAINTENANCE  DEMONSTRATION  OF  PROTOTYPES 

Assure  performance  of  a  maintenance  support  demonstration 
in  accordance  with  the  maintenance  plan  and  its  evaluation 
against  the  effectiveness  criteria  contained  in  the  specifi¬ 
cations  and  contract.  The  demonstration  must  verify  selected 
maintenance  requirements  and  other  element  requirements. 

(MP  17)  UPDATE  MAINTENANCE  PLAN 

(a)  Correct  deficiencies  and  perform  maintenance  plan 
update  at  critical  point  of  design  release  to  establish  firm 
product  baseline. 

(b)  Analyze  all  design  change  recommendations  to  determine 
impact  on  the  maintenance  system  and  bring  changes  which 
impact  cost  effectiveness  to  attention  of  program  director. 

(MP-18)  CONDUCT  MAINTENANCE  SUPPORT  DEMONSTRATION  AND  EVALUATION. 

(a)  Assure  a  maintenance  support  demonstration  is 

*See  SSE  2  through  9.  X-6 


conducted  and  determine  the  degree  to  which  the  maintenance 
plan,  system  specifications,  and  contract  objectives  have 
been  met. 

(b)  The  maintenance  support  demonstration  should  prove 
that  system  design  for  maintainability  has  been  accomplished 
as  per  contract  and  the  maintenance  plan  encompassing  other  ele¬ 
ment  concepts  will  provide  valid  system  support  (see  Chapter  IX) . 

PRODUCTION 

(MP-19)  PRESENT  MAINTENANCE  PLAN  TO  USER 

Update  maintenance  plan  in  the  ILSP;  user  is  then 
presented  with  full  briefings  and  explanations  of  system 
and  its  peculiarities. 

D.  SUPPORT  AND  TEST  EQUIPMENT 

It  is  the  aim  of  the  ILS  management  of  this  element  to 
ensure  that  the  operating  forces  are  provided  with  all  the 
essential  items  required  to  perform  both  scheduled  and  un¬ 
scheduled  maintenance  actions.  Information  on  support  and 
test  equipment  trade-offs  must  be  made  available  to  the 
program  manager  to  permit  him  to  make  decisions  on  special 
purpose  equipment,  built  in  testing,  automatic  testing,  use 
of  inventory  test  equipment,  and  similar  considerations. 

SUPPORT  AND  TEST  EQUIPMENT  EVENTS 
FULL  SCALE  DEVELOPMENT 

*(SE-10 )  UPDATE  SUPPORT  EQUIPMENT  REQUIREMENTS 

Assure  that  measurement  standards  plus  any  new  requirements 
are  completely  validated,  and  the  plan  is  updated. 

♦See  SSE  2  through  9. 
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(SE-11)  DESIGN  SUPPORT  EQUIPMENT 

(a)  Assure  initiation  of  peculiar  and  supporting 
measurement  standards  design. 

(b)  Acquire  GFE  in  inventory. 

(c)  Identify  peculiar  and  GFE  calibration  requirements 
and  determine  availability. 

(d)  Initiate  action  to  develop  and  acquire  organizational/ 
field,  and  depot  requirements  to  effect  adequate  calibration 
support. 

(SE-13)  VERIFY  AVAILABILITY  OF  SUPPORT  EQUIPMENT 

(a)  Verify  equipment  support  requirements  indicated 
by  the  prototype  demonstrations. 

(b)  Assure  that  equipment  is  available  for  system  and 
subsystem  demonstrations  and  update  the  plan  to  reflect  any 
changes  required. 

(SE-16 )  AWARD  SUPPORT  EQUIPMENT  REQUIREMENTS 

Assure  that  changes  resulting  from  first  article  review 
are  included,  and  the  plan  is  updated. 

(SE-18)  ACCOMPLISH  SERVICE  TEST  OF  SUPPORT  EQUIPMENT 

(a)  Assure  service  test  includes  demonstrations  of: 

1.  Equipment  performing  miantenance  support  functions 
as  prescribed  by  maintainability  goals. 

2.  Interfaces  with  entire  system  without  duplications. 

3.  Item  acceptability  for  the  required  service  use. 

4.  All  performance  requirements,  including  verification 
of  applicable  technical  data. 
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PRODUCTION 


(SE-19 )  VERIFY  AVAILABILITY  OF  SUPPORT  EQUIPMENT 

(a)  Verify  availability  prior  to  operational  suitability 
tests , 

(b)  Assuring  that  tests  are  performed  using  equipment 
in  the  proper  configuration. 

(SE-21A)  ISSUE  SUPPORT  EQUIPMENT 

Deliver  equipment  to  first  operating  unit  after  completing 
necessary  interface  actions  between  contractor,  storage  locations 
and  receiving  unit. 

SE-21B)  VALIDATE/UPDATE  SUPPORT  EQUIPMENT  REQUIREMENTS 

Discrepancies  found  during  delivery  acceptance,  installation 
and/or  preliminary  operations  are  submitted  as  changes  for 
updating  the  support  equipment  plan  and  specification. 

E.  SUPPLY  SUPPORT 

Information  developed  from  analysis  of  projected  supply 
levels,  replacement  rates,  storage  sites,  etc.  are  provided  to 
the  program  manager  for  inclusion  in  decisions  relating  to 
other  elements.  During  program  initiation  the  program  manager 
interrelates  the  concepts  expressed  in  the  maintenance  plan 
with  various  alternative  methods  of  providing  the  necessary 
material  support.  As  development  continues,  he  employs  the 
data  provided  him  to  make  specific  decisions  that  will  result 
in  responsive  supply  support.  In  addition  to  the  major  factors 
of  supply  support,  such  as  provisioning  and  stockage  levels, 
the  program  manager  must  ensure  that  secondary  effects,  ranging 
from  changes  in  fuel  requirements  and  facility  usage  to  simple 
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matters  in  housekeeping  backup,  are  identified  as  part  of  the 

overall  logistic  effect  of  the  new  system/equipment. 

SUPPLY  SUPPORT  EVENTS 
FULL  SCALE  DEVELOPMENT 

*(SS10)  PREPARE  PROVISIONING  DOCUMENTS  FOR  TEST 

(a)  Develop  incremental  provisioning  documentation 
concurrently  with  start  of  detailed  design  and  maintenance 
engineering  analysis,  including:  spares,  repair  parts, 
lubricants,  epoxies,  gasses,  fuels,  etc. 

(b)  Assure  contractors'  recommendations  are  received 
incrementally  and  include: 

1.  Range  of  items  established  by  maintenance  engineer 
ing  analysis 

2.  Location  and  quantity 

3.  Explanation  of  ground  rules  and  methods  of 
calculation. 

(c)  Assure  contractor  recommendations  are  compatible  with 
operational  provisioning  and  cover  all  requirements  for  test 
and  training  activities  prior  to  equipping  the  first  operational 
organization. 

(SS-11)  APPROVE  ITEMS  PROVISIONED  FOR  TEST 

(a)  Review,  adjust  and/or  approve  contractors 'provisioning 
recommendations  based  upon  past  experience  with  similar  systems. 

(b)  Assure  progressive  development  of  distribution  program 
ming  and  delivery  schedules  in  accordance  with  program  require¬ 
ments  and  milestones. 


*See  SSE  2  through  9 . 
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(SS-12  A  and  B)  PROCURE  SPARES,  REPAIR  PARTS  AND  SPECIAL 
SUPPLIES  FOR  TESTING  AND  TRAINING 

Inititate  procurement  for  items  recommended  in  the  approved 
test  and  training  provisioning  documentation. 

(SS-16 )  PROCURE  SPARES,  REPAIR  PARTS  AND  SPECIAL  SUPPLIES 
TO  SUPPORT  OPERATIONS 

Procure  or  produce  items  for  issue  to  service  test  and 
initial  operating  units,  based  upon  test  and  training  provisioning 
data. 

(SS-18)  VERIFY  SUITABILITY  OF  SPARES  AND  REPAIR  PARTS 

(a)  Verify  suitability  of  all  spares  and  repair  parts 
giving  special  consideration  to  items  critical  to  operational 
readiness  with  regard  to: 

1.  Selection  validity  based  upon  maintenance  require¬ 
ments  . 

2.  Supply  system  effectiveness  regarding  item 
location  and  delivery  time. 

3.  Item  acceptability  regarding  packaging,  storage 

and  other 

4.  Other  specified  performance  requirements. 

PRODUCTION 

(SS-19)  DELIVER  SPARES  AND  REPAIR  PARTS  TO  USER 

Assure  using  organizations  requisition  spares,  repair 
parts,  and  special  supplies  in  time  to  satisfy  operational  needs 
(SS-21)  VALIDATE/UPDATE  PROVISIONING  PLAN 

(a)  Assure  provisioning  plan  is  updated  to  reflect  changes 
resulting  from  test  finding. 
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(b)  Assure  changes  are  coordinated  and  processed  for 


inclusion  in  the  ILSP. 

F.  TRANSPORTATION  AND  HANDLING 

Transportation  and  handling  considerations  include  identi¬ 
fication  of  the  actions  and  requirements  necessary  to  ensure 
the  capability  to  transport,  preserve,  package,  and  handle 
the  developing  system/equipment  and  all  of  its  associated 
and  related  support  material.  The  effect  of  careful  consider¬ 
ation  of  this  element  in  the  ILSP  will  be  evidenced  in  the 
development  of  material  that  makes  maximum  use  of  methods 
that  impose  minimum  additional  transportation  and  handling 
burdens  on  the  user. 

TRANSPORTATION  AND  HANDLING  EVENTS 
FULL  SCALE  DEVELOPMENT 

* (TH-10A)  UPDATE  TRANSPORTATION  AND  HANDLING  REQUREMENTS 

Assure  transportation  and  handling  requirements,  including 
design  support  characteristics,  are  continuously  updated 
through  all  significant  events  leading  to  an  established  pro¬ 
duct  baseline. 

(TH-10B)  INPUT  TRANSPORTATION  AND  HANDLING  SPECIFICATIONS 
TO  SYSTEM  SUPPORT  PLANS 

Assure  development  of  detailed  design  specifications 
from  updated  requirements . 

(TH-16 )  AWARD  SPECIAL  TRANSPORTATION  AND  HANDLING  CONTRACTS 
AND  AGREEMENTS 

(a)  Assure  requirements,  concepts,  and  equipment 
specifications  are  complete  prior  to  release  of  contracts 

*See  SSE  2  through  9. 
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(b)  Initiate  host/tenant  agreements  necessary  for 
follow-on  support. 

(TH-16)  EVALUATE  TRANSPORTATION  AND  HANDLING  OF  HARDWARE 
(a)  Assure  demonstrations  evaluate  and  verify  the 
following: 

1.  Equipment  and  packaging  capabilities  achieve  all 
operational  support  objectives. 

2.  Adequacy  of  host/tenant  and  interdepartment 
agreements . 

3.  Contract  change  inputs  identified. 

4.  Active  support  for  the  required  testing. 

PRODUCTION 

(TH-21)  UPDATE  TRANSPORTATION  AND  HANDLING  REQUIREMENTS 
(a)  Update  to  assure: 

1.  Availability  of  guidance  for  operational  support 
activities. 

2.  Identification  of  potentially  critical  problem 
areas  regarding  specialized  equipment,  modes,  routing,  etc. 

3.  Identification  of  all  equipment  and  facilities 
required  for  receiving,  on-site  handling,  storage  and 
reshipment  of  system  and  support  resources. 

4.  Identification  of  special  instructions  and  controls 
for  all  items  requiring  reuse  of  packaging  at  production  site. 

G.  TECHNICAL  DATA 

The  ILSP  must  contain  provisions  to  insure  that  timely  and 
appropriate  data  calls  are  made  and  provided  for  decision 
making  purposes. 
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TECHNCIAL  DATA  EVENTS 
FULL  SCALE  DEVELOPMENT 

* (TD-10 )  BEGIN  PREPARATION  OF  PRELIMINARY  TECHNICAL  DATA 

(a)  Assure  preliminary  tech  data  will  support  engineering 
tests  and  demonstrations. 

(b)  Areas  to  be  analyzed  are:  orientation  information, 
operations,  schedules  maintenance  and  structural  repair, 
illustrated  parts  breakdown,  inspection  and  test  requirements 
and  procedures,  checkout  and  fault  isolation,  transportation, 
handling,  and  installation,  remove  and  replace,  and  shutdown. 

(c)  Assure  establishment  of  a  system  to  accommodate  design 
and  support  changes  on  a  timely  basis. 

(TD-14 )  VERIFY  SUITABILITY  OF  PRELIMINARY  TECHNICAL  DATA 

(a)  Verify  that  data  type,  format,  and  application  satisfy 
support  requirements  and  program  goals. 

(b)  Assure  demonstration  of  compatibility  between  tech 
data  and  equipment  configuration  and  operation. 

(TD-16)  PROCURE  FORMAL  TECHNICAL  DATA 

(a)  Initiate  procurement  upon  approval  and  award  of 
support  resources  contracts. 

(b)  Assure  tech  data  are  released  to:  (1)  support 
provisioning  and  procurement  of  initial  support  requirements, 
(TD-18)  VERIFY  SUITABILITY  OF  TECHNICAL  DATA 

(a)  Tech  data  and  the  tech  data  plan  are  updated  as  a 
result  of  deficiencies  found  during  physical  configuration 
audit. 

*See  SSE  2  through  9 . 
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(b)  Assure  tech  data  demonstrations  during  user  service 
testing  accomplish  the  following: 

1.  Verify  adequacy  of  tech  data  to  support  operations 
and  maintenance  and  all  activities  required  to  achieve  program 
goals . 

2.  Verify  utility,  accuracy,  and  completeness 

3.  Verify  applicability  to  the  intended  personnel 
skill  levels. 

4.  Verify  ease  of  access  and  timely  updating  capa¬ 
bility. 

PRODUCTION 

(TD-19 )  DISTRIBUTE  TECHNICAL  DATA  TO  USER 

(a)  Assure  tech  data  distribution  schedules  are  compatible 
with  test,  installations,  checkout  and  turn-over 

(b)  Conduct  preliminary  user  acceptance  review. 

(TD-21)  VERIFY/UPDATE  TECHNICAL  DATA  PLAN 

Based  upon  results  of  user  service  tests,  update  tech 
data  plan  for  follow-on  procurement  after  thorough  coordination 
and  for  inclusion  in  the  support  management  plan. 

H.  FACILITIES 

Facilities  planning  must  be  addressed  early  in  the 
development  of  new  systems/equipments  due  to  the  long-term 
nature  of  funding  requiring  legislative  approval.  Justi¬ 
fication  will  be  based  on  operational  and  maintenance  analyses, 
equipment  design  drawings,  specifications,  and  other  documentation. 
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FACILITIES  EVENTS 
FULL  SCALE  DEVELOPMENT 

*(FA-10)  BEGIN  FACILITY  CONSTRUCTION  (PROTOTYPE) 

Begin  prototype  facility  construction  maintaining  an 
awareness  of  all  design  and  support  changes  that  could  impact 
facilities . 

(FA-11)  VERIFY  AVAILABILITY  OF  PROTOTYPE  TEST  FACILITY 

(a)  Analyze  prototype  test  facility  for  compatibility 
with  requirements  prior  to  system  and  subsystem  domonstrations . 

(b)  Evaluate  facilities  to  determine  impact  of  change 
requirements  made  known  during  installation,  checkout  and  test 
of  prototype. 

(FA-12)  OBTAIN  APPROVAL  FOR  MILITARY  CONSTRUCTION 

(a)  Update  facilities  requirements  specifications,  plans 
and  drawings,  and  obtain  approval  for  military  construction 
of  operational  and  support  facilities. 

(FA-16)  COMPLETE  FINAL  DESIGN  AND  AWARD  FACILITY  CONSTRUCTION 
CONTRACTS 

(a)  Advertise  for  bid  concurrent  with  the  initiation  of 
equipment  production. 

(b)  Evaluate  bids  and  award  contracts. 

(c)  Verify  final  design  and  installation  for  other 
than  military  construction  facilities. 

(FA-17)  Complete  Facility  Construction 

Progressively  accomplish  inspection  and  acceptance  of 
facility  throughout  system  and  equipment  installation,  checkout 
and  service  test. 

*See  SSE  2  through  9.  X-16 


(FA-18)  ACTIVATE  OPERATIONAL  SUPPORT  FACILITIES 

(a)  Activate  operational  and  support  facilities  for 
service  test. 

(b)  Test  and  verify  facilities  design  and  equipment 
interfaces  during  equipment  and  support  demonstrations. 

(c)  Identify  and  correct  deficiences  by  trade  offs 
between  operation  and  support,  equipment  and  concepts. 

PRODUCTION 

(FA-21)  VALIDATE/UPDATE  FACILITIES  PLAN 

(a)  Update  facilities  plan  to  provide:  guidance  for 
follow-on  activities,  identification  of  critical  problem  areas, 
special  transportability  and  operational  criteria,  and  an 
awareness  of  special  requirements  for  survivability,  security, 
etc. 

I.  PERSONNEL  AND  TRAINING 

To  manage  this  element  requires  establishment  of  a  well- 
defined  series  of  schedules  that  include  derivation  of  new 
training  programs,  assignment  of  students,  transfer  of  graduates 
and  manning  of  new  units.  This  element  is  extremely  sensitive 
to  schedule  fluctuations  in  other  elements.  This  sensitivity 
is  the  result  of  the  perishable  nature  of  trained  personnel 
assets,  which  will  rapidly  dissipate  if  not  effectively 
employed  at  the  scheduled  time.  The  life-cycle  cost  of  this 
aspect  of  logistic  support  has  the  potential  to  exceed  the 
costs  of  all  other  elements  combined,  therefore,  it  requires 
the  application  of  careful  and  attentive  managerial  attention. 


PERSONNEL  AND  TRAINING  EVENTS 
FULL  SCALE  DEVELOPMENT 

* (PT-11A)  DETERMINE  PERSONNEL  AVAILABILITY  (CONTINUOUS) 

(a)  Review  personnel  requirements  and  compare  to 
availability  of  personnel  skills  and  quantities. 

(b)  Analyze  changes  in  skill  and  quantity  requirement 
for  impact  on  recruiting  and  training  programs. 

(PT-llB)  PREPARE  TRAINING  PACKAGE 

Prepare  a  training  package  to  accomplish  the  following: 

1.  Identify  operation  and  maintenance  personnel  tasks. 

2.  Correlate  tasks  to  skill  speciality  classifications 

3.  Establish  learning  levels  and  performance  standards 

4.  Define  cross  training  requirements 

5.  Identify  training  courses,  aids,  and  equipment. 

6.  Plan  to  select  and  train  instructors. 

7.  Identify  program  demonstrating  training,  effective¬ 
ness  . 

8.  Define  plan,  updating  procedures  to  reflect 
tests  and  operations  experience. 

9.  Plan  for  transition  of  training  responsibility 
from  developing  to  using  agency. 

(PT-12)  BEGIN  INSTRUCTOR  TRAINING 

Initiate  training  of  personnel,  on  prototype  or  simulators, 

to  support  installation,  assembly,  test,  and  operation. 

(PT-13)  BEGIN  OPERATIONS  AND  MAINTENANCE  PERSONNEL  TRAINING 
(CONTINUOUS) 

(a)  Initiate  training  of  required  military  personnel  to 
support  tests  and  operations. 

*See  SSE  2  through  9.  X-18 


(b)  Assure  sufficient  lead  time  to  train  personnel 
in  quantity  and  skill  level  to  meet  specified  readiness  goals. 
(PT-17)  UPDATE  PERSONNEL  AND  TRAINING  REQUIREMENTS 

Identify  deficiencies,  effect  optimum  trade-offs,  and 
document  by  revision  to  personnel  lists  and  training  packages. 
(PT-18)  VERIFY  REQUIRED  SKILL  LEVELS 

Through  system  demonstrations,  update  and  correct 
performance  standards  on: 

1.  Appropriateness  of  skill  level  to  task. 

2.  Time  required  to  perform  task. 

3.  Adequacy  of  support  equipment 

4.  Adequacy  of  other  support  elements. 

PRODUCTION 

(PT-19)  VERIFY  AVAILABILITY  OF  TRAINED  PERSONNEL  FOR  OPERATIONS 
AND  MAINTENANCE 

Confirm  availability  of  trained  personnel  in  required 
quantities  and  skills  for  operating  units. 

(PT-21)  UPDATE  PERSONNEL  AND  TRAINING  PLAN 

Assure  adequacy  of  personnel  through  service  tests  and 
demonstrations  and  update  plans  as  required. 

J.  LOGISTIC  SUPPORT  RESORUCE  FUNDS 

The  program  manager  must  identify  cost  factors  by  type, 
and  by  year  required  in  his  developmental  schedule.  To 
accomplish  this  requires  separation  of  research  dollars  from 
procurement  dollars,  the  examination  of  military  construction 
dollar  costs,  and  the  proper  identification  of  the  costs  of 
management  of  the  overall  program.  All  of  these  dollars  must 
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be  justified  against  budgetary  requirements,  and  the  program 
manager  must  obtain  sufficient  information  in  order  to 
effectively  support  the  program  needs  against  cutbacks  in 
financing.  Additionally,  a  portion  of  the  ILS  management  of 
this  element  must  include  the  use  of  various  methodologies  to 
acquire  well  grounded  estimates  on  long-range  costs  of  the 
program  in  terms  of  personnel  financing  and  in  terms  of 
operational  maintenance  support. 

LOGISTICS  SUPPORT  RESOURCE  FUNDS  EVENTS 
PROGRAM  INITIATION 

(F2 )  PREPARE  FUNDING  PORTION  OF  LOGISTICS  SUPPORT  ESTIMATE 

(a)  Develop  preliminary  funding  estimates  considering: 
support  trade-off  studies,  exploration  of  state-of-the-art 
support  equipment  and  software,  and  support  requirements. 

(b)  Prepare  preliminary  life  cycle  support  cost  estimates 
broken  down  by:  Logistics  element,  program  phases,  new 
requirements,  and  allocation  and  maintenance  of  existing 
capabilities . 

(c)  Allocate  funds  for  those  logistics  considerations 
that  will  have  a  major  impact  on  system  design. 

(F-4 )  PROVIDE  FINANCIAL  ESTIMATES 

(a)  Prepare  financial  input  to  the  Program  Change  Request 
(PCR)  . 

(b)  Assure  the  financial  input  to  the  PCR  covers  funding 
and  manpower  for  the  current  and  next  four  fiscal  years. 
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(F-5 )  DEVELOP  FUNDING  SCHEDULE  REQUIREMENTS 

(a)  Develop  an  estimate  of  each  logistics  elements 
budget  requirements  and  identify  the  financing  method  for  the 
phases  of  the  program. 

(b)  Prepare  definitive  estimates  of  funding  requirements 
for  program  initiation,  structured  by  work  breakdown  line 
item  costs  for  each  logistics  element. 

(F-7 )  PREPARE  FINANCIAL  PLAN  FOR  SUPPORT 

(a)  Based  upon  allocated  funds,  develop  a  funding  plan 
which  provides  a  complete  breakdown  to  the  task  level. 

(b)  Identify  and  differentiate  between  tasks  to  be 
performed  organically  and  those  to  be  performed  by  contractors. 
(F-8A)  UPDATE  FINANCIAL  PLAN  FOR  SUPPORT 

(a)  Include  all  new  or  revised  requirements. 

(b)  Establish  procedures  which  provide  for  continuous 
review  of  manpower  and  financial  requirements  and  routine 
update  and  refinement  of  the  "Five  Year  Defense  Plan.” 

(F-8B)  CONFIRM  AVAILABILITY  OF  FUNDS 

(a)  Compare  the  financial  plan  to  actual  fund  authori¬ 
zations  and  identify  deficiencies  or  overages. 

(b)  Plan  versus  actuals  are  analyzed  and  program  risk  and 
impact  evaluated. 

(c)  Decision  rendered  as  to  accepting  risks  and  minimizing 
program  impact;  results  are  documented  in  the  support 
development  plan  for  final  approval  to  enter  full  scale 
development . 


(F-9 )  ALLOCATE  FUNDS  FOR  DEVELOPMENT  PHASE 

Assure  allocation  of  funds  to  government  and  contractors 
for  full  scale  development. 

FULL  SCALE  DEVELOPMENT 

(F-10 )  REVISE  PLAN  BASED  ON  DEVELOPMENT  CONTRACT 

Assure  changes  in  funding  requirements  are  immediately 
incorporated  into  the  financial  plan. 

(F-12A)  UPDATE  PLAN  BASED  ON  DESIGN  REVIEWS 

Update  financial  plan  to  reflect  any  changes  required  by 
testing  and  demonstrations . 

(F-12B)  CONFIRM  AVAILABILITY  OF  FUNDS  FOR  PRODUCTION 

(a)  Compare  updated  funding  plan  to  actual  fund 
authorizations  and  identify  deficiencies. 

(b)  Analyze  deficiencies  to  determine  risk  and  impact 
and  make  decision  to  release  funding  for  production. 

(F-14)  ALLOCATE  FUNDS  FOR  INITIAL  PORDUCTION 

(a)  Assure  test  and  demonstrations  are  proceeding 
satisfactorily  and  verify  identification  of  all  support 
requirements,  then  authorize  funds  for  initial  production 
of  support  resources. 

(F-17)  ALLOCATE  FUNDS  FOR  FOLLOW-ON  PRODUCTION 

Assure  system  specification  compatibility  with  first 
production  article  and  allocate  funds  for  follow-on  production. 
(F-18)  CONTINUE  FISCAL  FUNDING  CYCLE 

Assure  continuous  monitoring  of  funding  to  ascertain  each 
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support  element  receives  and  accounts  for  its  share  of  the 
funds.  Shortages  or  overages  are  recorded  and  funding  requests 
modified  accordingly. 

PRODUCTION 

(F-21)  REVISE  PLAN  BASED  ON  SERVICE  TEST 

Update  financial  plan  based  upon  support  changes  necessi¬ 
tated  by  service  testing. 

K.  LOGISTIC  SUPPORT  MANAGEMENT  INFORMATION 

Early  in  any  program  it  is  essential  that  decisions 
be  made  on  the  type  of  information  needed,  the  quantity 
necessary  on  each  subject,  the  form  of  submission,  the  means 
of  submission,  and  the  myriad  other  factors  related  to 
obtaining  for  the  program  manager  the  true  ability  to  manage 
the  overall  effort.  As  the  ILSP  is  developed,  a  very  signi¬ 
ficant  portion  of  the  plan  must  address  reporting  methods 
and  other  forms  of  information  transmission  needed  by  the 
program  manager  to  develop  his  decisions. 

LOGISTICS  SUPPORT  MANAGEMENT  INFORMATION  EVENTS 
PROGRAM  INITIATION 

(MD-2 )  INPUT  READINESS/PERFORMANCE  EXPERIENCE 

(a)  Prepare  readiness/performance  data  based  upon  history 
of  similar  systems/equipment  to  include:  minimum  operating 
hours,  on  station  time,  cyclic  use  rates,  turn  around  time, 
scheduled  and  unscheduled  maintenance  rates,  elapsed  time  per 
maintenance  action,  maintenance  manhours  per  operating  hour  at 
all  levels  of  maintenance  (organizational,  intermediate,  and 
depot) . 
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(b)  Assure  the  model  utilized  considers  such  variables 
as  reliability  forecasts,  test  results,  and  planned  levels 
of  maintenance  and  the  other  logistics  elements  support 
concepts . 

(MD-3)  INPUT  USAGE  EXPERIENCE  INTO  SUPPLY  MODEL 

(a)  Prepare  model  inputs  of  historical  data  on  similar 
systems  of  earlier  vintage. 

(b)  Assure  management  decisions  regarding  use  of  ADPE 
techniques  are  based  upon  evaluations  of  current  and  projected 
capabilities  versus  program  needs  and  collateral  knowledge  of 
the  Services  and  Industry  reflecting  actual  experience. 

(MD-4 )  ESTABLISH  PROGRAM  DATA  REQUIREMENTS 

Identify  data  requirements  of  all  the  other  support  elements. 

(MD-5 )  PREPARE  DATA  COLLECTION,  ANALYSIS  AND  CONTROL  REQUIRE¬ 
MENTS. 

(a)  Prepare  management  data  requirements  to  support  the 
PMP  which  identify  the  specific  contractor  and  service 
responsibilities  to:  collect  and  report  raw  data,  collate 
data  for  analysis  and  research,  disseminate  data  and  reports, 
evaluate  and  analyze  reported  data,  report  hardware  performance 
and  decision  justification  data  for  historical  purposes. 

(b)  Assure  each  data  requirement  is:  throughly  justified; 
the  individual  responsible  for  it  is  identified;  included  in 
the  logistics  support  plan;  and  is  required  by  the  RFP. 

(MD-7)  SPECIFY  DATA  REQUIREMENTS  FOR  THE  BID  PACKAGE 

(a)  Define  specific  contractor  responsibilities  for 

collection,  dissemination,  evaluation  and  use  of  the  required 

maintenance  and  support  data. 
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(b)  Identify  service  furnished  data  available  to  contractor 
and  applicable  communications,  proprietary,  and  security 
considerations . 

(c)  Identify  other  data  sources. 

(MD-8)  EVALUATE  DATA  COLLECTION  AND  ANALYSIS  PROPOSALS 

Evaluate  and  rate  contractors  proposals  for  adequacy, 
currenty  ,  simplicity  and  validity. 

(MD-9 )  UPDATE  DATA  SPECIFICATIONS 

(a)  Conduct  or  assist  with  a  contractor/government 
program  manager  review  to  assure  clear  understanding  of 
individual  and  interfacing  data  responsibilities,  terms, 
conditions  and  definitions. 

(b)  Consider  and  discuss  a  method  for  future  retrieval 
and  feedback  of  data  for  use  by  follow-on  systems  and  programs. 

FULL  SCALE  DEVELOPMENT 

(MD-10)  UPDATE  DATA  COLLECTION,  ANALYSIS,  AND  CONTROL  PLAN 

(a)  Update  data  plans  to  identify  responsibility  for  data 
collection,  collation,  dissemination,  storage,  retrieval, 
and  the  data  manager's  broad  responsibilities. 

(MD-11A)  DEVELOP  STANDARD  SYSTEM/EQUIPMENT  SUPPORT  CODES 

(a)  Develop  and  assign  codes,  when  design  is  definitized, 
to  describe  subsystems  and  components  in  terms  of  work  unit 
codes  for: 

1.  Test  and  demonstrations. 

2.  Maintenance  management  and  failure  data  systems. 

3.  Maintenance  engineering  analysis  control  systems. 
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(MD-11B  -  19)  PERFORM  COLLECTION  AND  ANALYSIS  OF  TEST  FEEDBACK 
DATA. 

(a)  Assure  test  and  demonstration  data  are  fed  back  to 
the  separate  functional  support  elements  for  evaluation  of  the 
attainment  of  program  goals  and  objectives. 

(b)  Assure  each  change  causes  an  evaluation  which  defines 
impacts  and  trade-off  alternatives  between  design,  production 
and  support. 

PRODUCTION 

(MD-21)  UPDATE  DATA  COLLECTION  AND  ANALYSIS  PLAN 

(a)  Update  data  collection  and  analysis  plan  based  on 
changes  caused  by  tests  and  demonstrations. 

(b)  Clearly  define  performance  reporting  methodology 

for  measuring  the  degree  of  contract  specifications  attainment. 
(MD-22A)  COLLECT  AND  DISSEMINATE  DEMONSTRATION  TEST  DATA 
(a)  Compare  test  results  with  contract  and  design 
performance  objectives  and  report  significant  deviations  of 
system  readiness  to  program  management. 

(MD-22A)  COLLECT  AND  DISSEMINATE  DEMONSTRATION  TEST  DATA 

(a)  Compare  test  results  with  contract  and  design 
performance  objectives  and  report  significant  deviations  of 
system  readiness  to  program  management. 

(b)  Assure  control  documentation  reports  hardware  and 
support  deficiencies  and  records  trade-offs  and  change  pro¬ 
posal  justification. 

(MD-22B)  TRANSITION  TO  MAINTENANCE  MANAGEMENT,  FAILURE 

DATA,  AND  SUPPLY  MANAGEMENT  EFFECTIVENESS  SYSTEMS 
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(a)  Phase  out  collection  of  test  data  as  users  begin 
maintenance  management  and  failure  data  systems. 

(b)  Assure  user's  effectiveness  reports  identify 
undesirable  trends  and  deficiencies. 


X-27 


W 


SUPPORT  IMPACT  ON  SYSTEM  DESIGN 


X-29 


MMUSMEMT  MAUD 

UNM  LOBSTKS  SUPPORT  PUNNMS  EV0TC 


maiTMCMMinNi 


> 


M*  *«■  Unit  «M 

Sxwrt  Cw— tfi.  fW-ll  «*• 


Qatrational 

3 
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APPENDIX  A 


A  GUIDE  FOR  A 

LOGISTIC  SUPPORT  SYSTEM  SEGMENT 
SPECIFICATION 


THIS  GUIDE  PRESENTS  TWO  SAMPLE  LOGISTIC  SUPPORT 
SYSTEM  SEGMENT  SPECIFICATIONS  WHICH  ILLUSTRATE 
THE  SCOPE  OF  SUPPORT  SYSTEM  REQUIREMENTS  AND  THE 
DEPTH  TO  WHICH  THEY  SHOULD  BE  SPECIFIED  AT  TWO 
DIFFERENT  MILESTONES  IN  THE  ACQUISITION  PROCESS. 


SECTION  I 

PRIOR  TO  ENTRY  INTO  FULL  SCALE  DEVELOPMENT 

SECTION  II 


PRIOR  TO  ENTRY  INTO  PRODUCTION 


Purpose  of  the  Logistic  Support  System  Segment  Specification 


The  logistic  support  system  segment  specification  is  pro¬ 
posed  as  a  vehicle  which  may  be  used  for  contractual  specifica¬ 
tion  and  for  baseline  control  of  the  support  system  segment 
during  procurement  and  evaluation  of  the  support  elements. 

It  contains  quantitative  and  qualitative  support  system  re¬ 
quirements  and  provides  the  technical  basis  for  interfacing 
these  requirements  with  the  equipment  system.  The  support 
system  is  specified  to  a  degree  which  assures  compatibility 
and  coherence  among  the  logistic  elements. 

The  support  system  segment  is  specified  and  correlated 
in  such  a  manner  so  as  to  be  compatible  with  the  overall 
system  engineering  efforts,  particularly  in  regard  to  the 
format  and  content  of  specifications  for  program  peculiar 
items,  e.g.,  MIL-STD-490,  which  is  the  preferred  source  of 
formats  to  be  used  for  system  specifications. 

The  narrative  portion  of  this  implementation  guide  is 
provided  for  information.  The  predominant  source  of  direc¬ 
tion  pertaining  to  Systems  Engineering  Management  which  Includes 
logistic  support  considerations  will  be  covered  in  a  MIL-STD  (499) 
on  this  subject  when  it  is  Issued  as  a  DOD  document. 
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Format  of  the  Sample  Spec  If lcat Iona 

The  sample  outlines  a  typical  logistic  support  system 
segment  specification  in  two  formats  which  illustrate  the 
scope  and  depth  of  the  contents  at  two  selected  milestones 
in  the  acquisition  process.  The  support  systerr  specification 
evolves  by  systematic  definition  and  specification  of  support 
system  requirements  in  a  manner  which  is  responsive  to  the 
policies  expressed  in  DOD  Directive  4100.35. 

Section  I  of  the  logistic  support  system  segment  speci¬ 
fication  reflects  the  scope  and  depth  required  prior  to  full 
scale  development.  It  establishes  the  interface  between  the 
support  system  requirements  and  the  equipment  system  and  in¬ 
cludes  requirements  which  govern  the  inputs  from  the  integrated 
logistic  support  function  to  the  design  process  (reference: 

DOD  Directive  4100.35). 

Section  II  of  the  logistic  support  system  segment  speci¬ 
fication  reflects  the  scope  and  depth  required  prior  to  entry 
into  production.  It  contains  all  of  Section  I  with  some  sec¬ 
tions  treated  in  more  depth  and  with  addition  of  other  sections 
to  complete  the  specification.  The  precise  point  at  which 
Section  II  will  be  completed  must  be  designated  for  each  in¬ 
dividual  acquisition  program.  Generally,  Section  II  will  be 
completed  prior  to  contractual  initiation  of  the  support  ele¬ 
ments  for  an  established  configuration  of  the  equipment  system 
(reference:  DOD  Directive  4100.35).  The  sample  specification 
is  presented  as  an  outline  of  the  required  content.  Examples 
are  included  in  italics  to  illustrate  the  scope  and  depth  of 
each  section  of  the  specification.  A  hypothetical  item  of 
equipment,  the  "XYZ  System"  was  selected  to  maintain  continuity 
and  consistency  of  the  examples. 

The  sample  specification  shows  the  type  of  information  to 
be  presented  and  is  not  intended  to  be  all  inclusive.  The 
amount  of  detail  will  be  dependent  on  (1)  the  type  of  procure¬ 
ment  and  contract  content,  and  (2)  the  types  of  specifications 
(e.g.,  system,  development,  and  product  (prime,  critical  items, 
etc.)  being  prepared  and  utilized.  On  a  small  acquisition, 
the  logistic  support  system  segment  specification  may  be  used 
as  the  primary  logistic  support  procuring  document.  On  a 
larger  acquisition  (particularly  one  within  the  scope  of  DOD 
Directive  5000.1),  some  of  the  sections  may  be  (1)  abbreviated 
summaries  with  appropriate  references,  or  (2)  direct  refer¬ 
ences  to  existing  Section  3  requirements  of  other  specifica¬ 
tions  or  related  documents.  (For  example,  by  direct  reference 
to  performance/physical  characteristics  or  reliability  or  main¬ 
tainability  or  other  requirements  in  specifications  being  pre¬ 
pared  (e.g.,  to  format  and  contents  per  MIL-STD-490) ) .  The 
decision  on  how  to  use  document  and  what  other  documentation 
is  either  replaced  by  or  correlated  to  it  is  up  to  the  program 
manager  for  ILS  in  collaboration  with  cognizant  systems  engineers 
responsible  for  the  overall  specification  preparation. 
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The  support  system  specification  is  used  as  the  primary 
source  document  for  the  Identification  of  quantitative  and 
qualitative  support  r a q u i r eme n t s  for  an  operational  item  of 
equipment.  It  evolves  through  systematic  definition  of  these 
requirements  in  phase  with  major  program  events. 

Normally,  the  logistic  support  system  segment  specification 
shall  not  be  prepared  during  the  conceptual  effort  of  program 
initiation.  Logistic  support  requirements  as  well  as  other 
interfacing  requirements  (e.g.,  system  definition,  reliability, 
maintainability,  operational  and  organizational  concepts, 
characteristics)  should  be  included  in  the  system  specifica¬ 
tion  (e.g.,  format  and  contents  per  MIL-STD-490).  Not  with¬ 
standing,  positive  correlation  will  be  maintained  during  the 
subsequent  preparation  of  the  logistic  support  system  segment 
specification. 

Upon  entry  into  full  scale  development,  Section  1  defines 
those  support  system  requirements  which  will  have  a  direct 
impact  on  the  physical  and  functional  configuration  of  con¬ 
tract  end  items  of  equipment;  additionally,  it  provides  the 
support  scenario  which  is  the  basis  for  support  analyses  and 
tradeoffs  with  equipment  design.  Section  I  of  the  support  sys¬ 
tem  specification  must  be  completed  during  the  concept  phases 
either  by  the  buyer  or  by  the  contractor  as  a  line  item  of  the 
concept  phase  contract.  Approval  by  the  buyer  and  by  the 
seller  establishes  the  support  system  specification  Section  I 
as  a  contract  baseline  document  for  full  scale  development. 

It  is  subject  to  revision  by  normal  specification  change 
action. 

The  support  system  specification  (example  identified  as 
Section  II)  must  be  completed  during  full  scale  development 
as  the  equipment  configuration  is  established.  It  represents 
the  support  system  requirements  which  result  from  the  optimi¬ 
zation  of  the  overall  system  through  the  disciplines  of  en¬ 
gineering  and  the  disciplines  of  integrated  logistic  support. 

Approval  by  the  buyer  and  by  the  seller  establishes  the 
support  system  specification  Section  II  as  a  contract  base¬ 
line  document  for  the  procurement  of  logistic  support  elements. 
It  must  therefore  correspond  to  an  established  configuration 
of  equipment  and  must  be  completed  prior  to  contractual  ini¬ 
tiation  of  support  elements. 
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LOGISTIC  SUPPORT  SYSTEM  SEGMENT  SPECIFICATION 
1.0  SCOPE 

This  section  should  be  a  summary  of  what  is  contained 
herein  together  with  a  descriptive  title  and  objective. 

"Example" ; 

This  specification  establis hes  the  suppoxt  xequixements 
fox  the  XVZ  System.  Support  xequixements  lifted  herein  refer 
to  quantitative  and  qualitative  criteria  to  be  used  to  develop 
the  following  elemeni-4  0($  support: 

J.  Suppoxt  and  Test  Equipment 

2.  Technical  Publications 

3.  Personnel  and  Training 

4 .  facilities 

5.  Spare  and  Repair  Paxts 

6.  T xanspoxtatio n ,  Packaging,  and  Handling 

7.  Vata  File  ( Collection ,  Reporting  and  Analysis) 

1 . 1  PURPOSE 

This  Suppoxt  System  Specification  u>aS  pxepaxed  as  a 
contxol  document  to  pxovide  a  c entxal  souxce  fox  the 
Specification  of  logistic  suppoxt  xequixements .  It  is  to 
be  used  as  the  technical  baseline  document  fox  the  develop¬ 
ment  and  implementation  of  Integxated  Logistics  Suppoxt. 

This  specification  establishes  the  xequixements  fox  the 
suppoxt  system  sexvices,  pxoducts ,  and  equipment  necessaxy 
to  suppoxt  the  XV Z  System  during  its  pxojected  life  cycle. 

f  .  2  USE 

The  pxepaxation  and  delivery  of  each  of  the  discrete 
elements  of  support  identified  herein  shall  be  responsive  to 
the  xequixements  of  this  document  fox  detailed  planning  and 
implementation.  Changes  shall  be  coordinated  through  the 
I LS  program  manager. 

2 . 0  Applicable  Documents 

Itemize  those  documents  and  specifications  which  affect 
the  establishment  of  support  system  requirements.  This 
includes  such  documents  as: 
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a.  System  Specification 

b.  Component  End  Item  Specification 

c.  Design  Specifications 

d.  Operational  and  Maintenance  Environment  Documents 

e.  Maintainability  and  Reliability  Requirements/Criteria 


Example : 


M1L-E-17 555 

Ele.ctA.onic  and  electxical  equipment 
acce&60Aie&,  and  AepaiA  paAt6 : 
Packaging  and  packing  of, 

M 1L-P-116 

P/ie.4 envation ,  Methods  of 

MIL-0-9858 

Quality  PnogAam  RequiAementi 

MIL  -HVBK-4  7 2 

Maintainability  PAedictio n& 

MI L-STV-4 7 1 

Maintainability  Vemo  nttAatio  n 

SSI  234  5B 

System  Specification  -  X.VZ  System 

S.O.R.  No.  26V 

System  OpeAational  R equiAement*  foA 
the  xyz  System 

5432  JJ  F 

GeneAal  Kaa angement  -  KV Z  System 

Specifications  which  define  the  format  and  content  of 
individual  logistic  plans  or  items  of  support  should  not 
be  included. 

3  'Q  Requirements .  NOTE:  Referencing  is  the  approved  method  for 
including  requirements  set  forth  elsewhere  (MIL-STD-490) . 

3  .  1  System  Definition 

This  section  shall  identify  the  system  to  be  supported 
and  define  the  support  system  interfaces.  It  will  define 
the  elements  of  support  to  be  addressed  and  any  unique  logistic 
support  capability  which  must  be  developed. 

3.1,1  System  Description 

Present  a  brief  physical  and  functional  description 
of  the  equipment  to  be  logistically  supported.  Emphasize 
the  maintenance  characteristics  of  the  equipment.  Also 
include  pertinent  operational  parameters  maintainability  and 
reliability  requirements,  system  safety  requirements  and  any 
other  system  design  requirements  which  must  be  considered 
in  support  planning  and  in  the  design  of  the  support  system. 
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The  Xy Z  System  Is  a  shosit  siange,  high  pe.sifiotLma.ncz  Infisiasied 
seeking  de.vj.ce,  employing  psio  positional  navigation  to  be  us  ed 
by  highly  maneuvesilng  filghtesi  alsicsiafit.  It  Is  sufifilclently 
filexlble  to  psiovlde  launch  oppositunltles  easily  and  contin¬ 
uously  thsioughout  an  engagement  with  a  high  psiobablllty  ofi 
kill  given  a  launch  oppontunlty .  It  Is  optimized  fiosi  use 
with  sevetial  alsicsiafit . 

The  device  weighs  appsioxlmately  186  pounds;  Is  1.0  Inches 
dlametesi;  95  Inches  long  and  consists  ofi  thsiee  [3)  siemovable 
majosi  sections: 

1 .  Guidance  Section 

2.  Main  Section 

3.  Afit  Section 


The  fiollowlng  pasiagsiaphs  psiesent  section  desculptlo ns 
and  consldesiatlons  fiosi  establishing  Supposit  system  siequlsie- 
ments . 


3 . 1 . 1 . 1  Guidance  Section 

The  guidance  section  will  contain  the  IR  Seeking 
device,  a  cooling  device  fiosi  the  seekesi,  and  the  electsionlcs 
necessany  fio/i  tanget  acquisition,  tsiacklng ,  tesimlnal  aim 
analysis  and  fillght  contsiol.  This  section  will  not  exceed 
22  Inch  length.,  1  Inch  dlametesi  and  24  pounds.  It  will  be 
capable  ofi  being  s  epasiated  fisiom  the  XVZ  System. 

3 . 1  .  1  .2  Main  Section 

The  main  section  will  contain  the  wasihead,  the  SA8F, 
the  psiopulslon  device,  the  XVZ  System  powesi  sousice,  the  main 
electnlcal  hasiness  and  the  wings .  This  section  will  not 
exceed  58  Inches  In  length,  26  Inches  In  dlametesi  ( Including 
wing  span)  and  140  pounds.  This  section  design  will  allow 
sepasiate  siemoval  ofi  the  wasihead  and  psiopulslve  device  to 
fiacllltate  tsiansposit  ofi  explosives . 

3  .  1  .1  .3  Afit  Section 

The  afit  section  will  contain  the  fillght  contKol 
hydsiaullc  sesivo  system  and  the  psioxlmlty  fiuze.  This  section 
will  not  exceed  17  Inches  In  length,  26  Inches  dlametesi 
[Including  fillppesis)  and  22  pounds.  The  section  design  will 
psiovlde  fiosi  siemoval  ofi  the  "fillppesis"  with  standasid  hand  tools. 


3  .  1  .  1  .  4  La.unc.htA. 


Launcher  definition  ii>  to  be.  determined  due  to  the 
multiple  interface  Acquirements .  The  following  provides  a 
general  description  of  the  two  ( 2 )  ultimately  required 
launching  techniques . 

3.  1.1.  4.1  Rail  Launch 


The  rail  launcher  will  weigh  approximately  40 
pounds  and  be  capable  of  providing  missile  installations  on 
both  wing  and  fuselage  with  single  or  multiple  mounts.  It 
will  contain  mechanism  for  umbilical  separation,  an  electronic 
unit,  and  hold  back  restraints .  The  umbilical  plug  will 
retract  at  launch  blast.  The  launcher  will  also  be  capable  of 
ejection  from  the  aircraft . 

3  .1  .1  .4 . 2  Ejection  Launch 


The  ejection  launcher  will  contain  an  electronic 
unit,  attach  points,  and  dual  ejector  mechanisms .  The  driving 
force  of  the  ejection  pistons  will  be  supplied  by  a  "clean"  gas 
generating  system  designed  to  minimize  post-firing  maintenance . 
It  is  estimated  that  ejector  launcher  [including  gas  generator) 
will  weigh  85  pounds. 

3. 1.1. 4. 3  Reliability 

The  table  presents  the  allocated  reliability 
criteria,  the  section  weights,  and  the  probability  of  section 
failure  given  that  there  is  a  failure.  The  reliability 
criteria  are  "stressed"  to  the  environment  but  do  not  include 


secondary  failures 
handling . 

or  failures 

induced  due 

to  1 

maintenance  or 

Component 

MTBF1 1 1 

PF 

Weight 

[Hours  ! 

libs) 

Guidance  Section 

526 

.  9943 

.718 

2 4_ 

Main  Section 

12,000 

.99975 

.  1 44 

140 

Aft  Section 

7,143 

.999 58 

.  138 

23_ 

Total 

468 

.9936  J 

.00 

18  7 

MT8F  =  Wean  Time  Between  Failures  in  Captive  Flight  (3  hr) 
=  Probability  of  success  during  3  hr  captive  fit 
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P r  *  Probability  oh  component  ha.ilu.re.  given  that  there 
is  a  t failure 


(?)  =  Include s  BIT  detected  |$axl£uVLe.4 


3.1.2  Operational  Deployment 

Present,  in  narrative  form,  how  the  equipment  is  to 
he  used  including  scenarios  for  both  war  and  peace.  Discuss 
the  use  environments  at  all  levels  including  critical  main¬ 
tenance  functions  which  are  fixed  and  not  subject  to  the 
decision  making  process  or  to  tradeoff.  Also  include  expected 
number  of  systems  deployed,  the  number  of  operational  and 
maintenance  installations,  quantity  of  systems  per  installation. 
The  criteria  should  be  sufficient  to  establish  a  baseline 
generator  for  maintenance  requirements. 

Example: 

The  device  Mill  be  used  to  obtain  and  maintain  air 
Superiority  during  Martime  and  h0/ L  evaluation  I  training 
during  peacetime.  Two  Martime  situations  Mere  analyzed  to 
obtain  data  applicable  to  missile  lihe  cycle  utilization 
and  subsequent  logistic  support  calculations .  The  philosophy 
applied  herein  is  in  accordance  Mith  the  President ' s  "1-1/2 
War"  strategy  designed  to  meet  a  major  Communist  threat  in 
either  Europe  or  Asia  and  to  support  our  allies  against 
external  aggression. 

3. 1.2.1  Environment 

3  .  1  .  2  .  1  .  1  Forward  Location 

The  horward  location  is  considered  the  Morst  case 
environment  hofl  ihe  X.V2  System.  It  is  an  austere  operation 
dictated  by  the  (Jac-t  that  all  resources  must  either  be  air- 
lihted  or  supplied  by  sea  and  is  primarily  a  Martime  situation 
designed  hofL  approximately  a  short  duration.  Work  shop  space 
is  crowded,  stored  equipment  may  have  minimal  protection 
hrom  the  elements,  and  operations  are  completely  exposed  to 
weather  conditions.  Quantities  oh  Support  and  Test  Equipment 
are  limited  to  essential  requirements  due  to  airliht  allocation 
restrictions  and  operational  space  restrictions.  Forward 
location  operations  are  normally  restricted  to  organizational 
level  tasks. 


3. / .2. 1 .2 


Established  Base- 6 


Peace-t-cme  operation  was  assumed  ( {or  established 
CONUS  ba.-ie.-6  and  a  combination  of  peacetime  and  wartime 
operations  assumed  f ok  established  overseas  bases. 
Evaluation/ training  operations  were  assumed  to  be  conducted 
at  training  bases.  No  unique  operational  or  maintenance 
environmental  difficulties  are  anticipated  while  operating 
from  e4tabli6ked  bases.  Consequently ,  operational  deploy¬ 
ment  can  be  more  easily  predicted . 

Evaluation/ training  are  assumed  to  be  assigned 
to  primary  aircraft  with  s  econdary  aircraft  training 
accomplished  with  flight  simulators . 

3  .  /  .  2  .  I  .  3  Wartime 


A  general  nuclear  war  was  not  considered,  since 
the  nuclear  capability  of  the  major  nations  was  considered 
a  deterrent  to  such  a  large  scale  conflict .  further,  the 
high  consumption,  in  the  event  of  a  forward  defense  of  NATO, 
would  quickly  deplete  the  war  reserve.  In  as  much  as  this 
use  scenario  would  not  lend  itself  to  life  cycle  predictions, 
a  limited  conflict  was  considered  as  the  most  representative 
scenario  or  use  in  this  specification. 

3. 1.2.  2  Utilization  Factors 


The  following  factors  are  considered  most  repre¬ 
sentative  of  the  deployment  and  will  be  updated  pending 
receipt  of  customer  requirements .  The  use  and  attrition 
rates  are  based  on  survivability  studies  and  the  best 
estimates  available  from  government  and  company  resources. 

The  number  of  primary  wings  utilized  refers  to  the  primary 
carrier  aircraft.  The  number  of  s econdary  wings  refers  to 
other  carrying  A/C,  assumed  to  have  a  primary  air-to-ground 
mission  which  will  carry  the  X/Z  device  for  defensive  pur¬ 
poses  only.  The  secondary  wing  quantity  listed  is  that 
number  committed  to  a  limited-war  and  is  used  to  calculate 
missle  expenditures  as  a  factor  of  life  cycle  utilization. 
Peacetime  firing  rates  are  anticipated  to  occur  at  the  rate 
of  one  per  assigned  aircraft  every  other  year.  The  aircraft 
attrition  rate  includes  all  causes ;  air-to-air  combat,  ground 
to-air  defenses,  enemy  ground  action,  aircraft  accidents ,  etc 


Total  Wings  ( primary )  % 
Wings  (secondary)  -  engaged  in  limited  war  3 
Wings  (primary)  -  engaged  in  limited  war  2 
Number  of  Squadrons  per  Wing  3 
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klncna^t  pen  Squadron  24 

Length  o£  engagement  12  month* 

Ll^e  Cycle.  10  yean* 

So  title.*  pen.  klncna^t  pen.  month  (wantlme)  4  0 
Sontle A  dunatlon  1.5  houn .A 


Quantity  uAe  pen.  Sontle  Rate  1008 

Quantity  pen.  kln.cn.a6t: 

kin.  Aupenlonlty  alncna^t  4 

kin- to - gnound  mlAAlon  alncnafat  2 

Fining  Rate/ Sontle: 

kin  Supenlonldy  alncnatft  0.00 5 

kin- to -gnound  mlAAlon  alncnafat  0.001 

klncnafat  kttnltlon  Rate: 

kin  Aupenlonlty  alncna^t  0.002 

kln-to-gnound  mlAAlon  alncna^t  0.0025 


Note:  Vue  to  the  anticipated  ovenall  low  level 

06  aln  battle A,  It  wa A  aAAumed  that  two  0($  the 
fioun  device a  cannled  by  aln  Aupenlonlty  tighten* 
wene  uAed  wheneven  the  enemy  waA  engaged  In  the 
aln.  It  waA  alAO  aAAumed  that  75  pencent  ot  the 
devlceA  cannled  by  aln- to -gnound  mlAAlon  alncnafit 
wene  uAed  wheneven  the  enemy  pneAAed  an  aenlal 
attach,  Fon  attnltlon  punpoAe*,  It  waA  aAAumed 
that  an  avenage  oft  thnee  oft  the  fioun  device a 
cannled  by  aln  Aupenlonlty  tighten*  wene  conAumed 
and  that  an  avenage  ot  one  ot  the  device a  cannled 
by  aln- to -gnound  alncna^t  wene  conAumed . 


.  3  Expendltune a 


A 1  2 


3.  I.  2.  3.1  L-im-itzd  Wclk 


3. 1.2. 4  Inventory 


T he  average  Inventory  considered  a  pnoduc.t4.on  rate 
o  f  2,5  00  per  year  for  four  yuan.. s  on  a  total  quantity  of 
1  0,000  .  The.  number  expended  pen  yean  for  evaluation/ training 
Mas  added  to  the  number  consumed  during  a  limited  Mar,  for 
the  ll^e  cycle  to  calculate  the  average  number  consumed  pen 
yean.  Comparison  of,  the  production  rate  and  the  expenditure 
rate  results  In  a  total  nearly  average  Inventory  for  the  life 
cycle  equal  to:  6  0 SO 

Considering  that  24  percent  Mill  be  In  deep  storage, 
then  an  average  of  57 &  Mill  be  assigned  to  the  primary 
aircraft  Mings . 

16080}  10.76}  =  4620.8 

4620.8  =  577.6  per  Wing  ( average  Inventory} 

j 

3.1.3  Support  System  Elements 

This  section  will  define  the  support  system  elements 
described  in  this  specification. 

Example 

The  elements  required  to  support  the  XYZ  system  are: 

Support  and  Test  Equipment 
Technical  Publications 
Personnel  and  Training 
Facilities 

Spare  and  Repair  Parts 

Transportation,  Packaging  and  Handling 
Data  File 

The  requirements  for  the  elements  will  be  established 
as  a  result  of  a  support  system  analysis  to  be  conducted  in 
accordance  with  _  and  _ .  The  re¬ 

sults  of  the  analysis  will  be  documented  as  specified  in 
paragraph  3.4. 
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3 .1.4  Government  Furnished  Property  List 

This  section  will  depict  the  GFE  to  be  supplied  for 
the  support  system.  It  should  identify  the  GFE  support 
equipment  to  be  supplied  (detail  list  at  a  later  phase,  only 
major  known  items  at  this  time),  facilities,  training  equip¬ 
ment,  software,  etc. 

3.7.5  Operational  and  Organizational  Concepts 
3.1.5./  Required  Maintenance  Activities 

The  maintenance  activities  performed  at  each  level 
establishes  the  baseline  for  contractual  commitments  on  the 
scope  and  depth  of  support  products  for  this  support  system. 
Those  maintenance  activities  described  in  this  section  should 
be  the  result  of  support  engineering  analyses  as  specified 
by  the  buyer. 

Time  change  items  or  candidates  for  time  change 
should  also  be  included.  The  requirements  should  also 
consider  the  planning  presented  in  paragraph  3.1.2  since 
support  equipment  required  for  operational  tasks  (organi¬ 
zational  level)  may  also  be  required  for  maintenance  tasks. 
Describe  general  activities  at  each  level  of  maintenance 
(organizational,  intermediate,  and  depot)  including  estimated 
frequencies.  Do  not  itemize  support  system  resources  since 
they  will  fall  out  in  subsequent  sections. 

Example ; 

Organizational  Level:  The  following  scheduled  and 
unscheduled  maintenance  activities  will  be  performed  on  all- 
up  XYZ  System.  No  disassembly  or  subsequent  fault  identi¬ 
fication  will  be  performed. 


Task 

Frequency 

1. 

Lifting  (to  100  lbs) 

Continuously 

2. 

Lifting  &  Positioning  (to  100  lbs) 

Per  use 

3. 

Loading/Downloading  (to  100  lbs) 

1  cycle/use 

h. 

Stray  Voltage  Checks 

Before  each  use 

5. 

Towing/ Transporting 

12  times/day 

6 . 

BIT  Interpretation 

6  times/day 

7. 

Visual  Inspection 

Daily 

A/  5 


I ntermediate  Level: 


The  following  maintenance  activities  will  be 
pe-t^o-tmed .  F-tequenc-teA  are  -to  be  de-te^tm-lned . 


1 .  Fault  v edification 

2.  Fault  isolation  to  a  removable  section 

3.  Remove/ replace  the  faulty  section 

4.  Verification  oj$  an  acceptable,  all-up  system 

5.  Touting  /  transporting 

6.  Visual  Inspection 


Vepot  Level: 

The  following  maintenance  activities  Mill  be 
performed .  Frequencies  are  to  be  determined . 

J.  Fault  verification  -  all-up  system 

2.  Fault  isolation  to  the  card/ subassembly  level 

3.  Remove  and  replace  faulty  card/ subassembly 

4.  Reassemble/ verify  acceptable  all-up  system 

5.  T owing / transporting 

6.  Visual  inspection 

Identification  of  repair  vs.  discard  criteria  is 
to  be  determined. 

3  .  I  .  5  .  2  Other  Support  Requirements 

This  section  will  describe  any  support  require¬ 
ments  not  previously  specified. 


3.2  SUPPORT  SYSTEM  CHARACTERISTICS 


3.2. J  Performance  Characteristics 


The  information  presented  in  the  paragraphs  of  this 
section  will  be  qualitative  and  quantitative  Support  System 
Baseline  Criteria  in  the  same  fashion  as  the  equipment 
system  specification  presents  Design  Baseline  Criteria.  The 
interface  requirements  must  be  allocated  between  the  XYZ 
System  and  the  Support  System.  Individual  support  elements 
and  support  element  plans  will  be  developed  from  the  informa¬ 
tion  presented  in  this  section.  The  baseline  criteria  should 
consider  support  requirements  for  a  fully  deployed  system. 

3.2.1. 1  General  Criteria 
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3  .2.1.1.!  Quantitative  Maintainability  Requirements 

Present  the  quantitative  requirements  imposed 
contractually  or  as  design  goals.  These  should  be  only 
those  requirements  applicable  to  this  support  system  and 
not  those  applicable  to  a  higher  tiered  system  or  end  item. 

Example  ? : 

The  Mean-Time-To-Repair  (MTTR)  of  the  XYZ  System 
at  organizational  level  shall  be  equal  to  or  less  than  36 
minutes.  95!  of  all  repairs  shall  not  exceed  one  hour 
(maximum  time  to  repair). 

Example  2 : 

The  Maintenance  Manhour  per  Utilization  Hour 
(MMH/UH)  rate  for  the  XYZ  System  for  combined  organizational, 
intermediate  and  depot  level  shall  be  equal  to  or  less  than 
2.0  when  computed  in  accordance  with  applicable  formula  of 
Section  3.2.3  of  this  specification. 

Example  3 : 

No  preventive  maintenance  task  for  the  XYZ  System 
shall  exceed  35  minutes  in  duration  at  the  organizational 
level . 


Example  4 : 

The  mean  time  between  maintenance  actions  for 
the  XYZ  System  shall  be  equal  to  or  greater  than  1S.0  hours 
when  computed  in  accordance  with  applicable  formulae  of 
Section  3.2.3  of  this  specification. 

3.2.2  Functional  Characteristics 

3.2.2. /  Support  and  Test  Equipment 

Identify  Support  and  Test  Equipment  functional 
requirements  and  estimated  quantities  required  for  both 
operations  and  maintenance  at  each  level  of  maintenance. 
Include  peculiar  and  standard  equipment  and  present  its 
intended  use.  Peculiar  equipment  may  be  presented  as  design 
criteria  which  may  be  used  in  preparing  requirements  data, 
or  when  appropriate,  the  listing  may  refer  to  the  actual 
requirements  data.  Include  software  programs  except  publica¬ 
tions  requirements  which  are  to  be  identified  in  Paragraph 

3.2.2. /.  Major  items  of  equipment  may  be  contract  end  items 
and  will  require  their  own  support  system.  Identify  these 
requirements  within  the  appropriate  paragraphs  of  Section  3.5 
or  when  appropriate  consider  a  separate  support  system 
specification. 


The  table.  pneienti  opzn.atl.onal  gn.ou.nd  equipment  and  main¬ 
tenance  gnound  equipment  functional  nequlnementi  and  quant^t-cei 
pen  iquadnon. 


T 

A 

N 

V 

A 

R 

D 


EQUIPMENT  FUNCTION 


FUNCTION  LEVEL  OF  QUANTITY 

IDENTIFIED  TO:  MAINT.  PEP 


SQUADRON 


X  X  Suppont  device  fon  functional  XX  X  2 

testing  and  nemoval  of 
4  ectlom  /component* 

X  X  A** lit  In  tnam  fenlng  between  X  X  X  X  3 

contalnen,  maintenance  itand, 
and  launchen 

X  X  Suppont  moton  dunlng  Inital-  X  X  I 

latlon  and  nemoval 

X  Pnovlde  adaptation  to  nozzle  X  X  1 

fon  nozzle  nemoval  and 
Initallatlon 

X  Pnovlde  envlnonmental  pno-  X  X  XX  100 

tectlon  dunlng  tnampontlng 
and  itonage 

X  Functional  teit  and  fault  XX  X  2 

liolate  to  loglitlc  ne- 
placeable  Item i 

X  Pnovlde  pno tectlon  fon  the  X  X  X  X  30 

dome  dunlng  gnound  handling 

X  Lift  and  poiltlon  con-  X  X  X  X  4 

talnenlzed  device 

X  Tnampont  between  facll-  X  X  X  X  4 

Itle*  and  fllghtllne 

X  Tnampont  within  malnten-  X  X  X  X  4 

ance  and  itonage  facllltlei 

■' X  Pnovlde  handhold i  fon  eaie  XXX 

of  loading/ downloading 


T  he'  J  c  junc  f  mdicatcd  as  Loth  f>tcut'<ai  and  s  tandar.l 

r  e  q  u  <  1 e  pe^u  t<ar  adapt  cl  t  o  u  standard  i  (cm  s.'  ^  eguip»\  it  t  . 

3  .  l  .  2  .  2  'le.'i,;..  i  a l  1  .  _■  u *,  :  i- 1 ■  a 

Technical  Pud  ic  at  ic  ns  requirements  fo  r  *  *.  c 
X^Z  System  ale  to  be  determined  dutoig  later  pnases). 

3.2.2,}  1  e  r  a  ^  n  i,  e 1  a i  T.-ai  n  g 

(NOTE:  Pc  liunHci  and  training  requirements  for  the 

XVZ  System  are  to  be  determined  during  later  phases). 

3  .  2  .  2  .  4  facilities 

( N o T E  :  Facilities  planning  requirements  for  XVI 
System  operations  and  o rganizatio nal  level  maintenance  are  tc 
be  determined  during  later  phases], 

3.2.2, 5  Spare  and  Repair  Parts 

(NOTE:  The  selection  and  positioning  requirements 

1 (04.  4pate  and  repair  parts  are  tc  be  determined  during  later 
p>  ases)  . 

3  .2  .2 . 6  Transportation/Handling/Packaging 

(NOTE:  The  transportation ,  handling  and  packaging 

functional  requirements  for  the  XVI  System  are  to  be  determined 
during  later  phases], 

3  .  2  ,  2  ,  7  Data  File  (Collection  Reporting,  Analysis) 

(NOTE:  The  reliability  and  maintenance  data  require¬ 

ments  for  the  XVI  St/x-Cem  are  to  be  determined  during  later 
phases). 

3.2,3  Support  System  Analysis  Criteria 

Describe  how  support  system  performance  will  be 
evaluated.  This  paragraph  will  generally  be  related  to  the 
maintainability  or  support  parameters  which  are  contractually 
required  or  which  must  be  formally  demonstrated.  In  addition, 
system  analysis  models  will  be  specified. 
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Mean-Tlme-To -Repacr  (MTTR)  4ha.lt  be  determined  firom  -the 
$ c £ bC'W«ij  equation: 

MTTR  =Z  Am'1' 

Z  Xir. 

a' here: 

T  =  Ma-cntenauce  Ta-jfc  T-cme 

Xm  *  Matuteuance  rate  and  li  equal  to: 

(PF)  (MF) 

MTBF 

O 

P 

F  =  Probability  xtem  ^allure  ana mlng  a  iyitem 
primary  ^allure 

MF  =  Ma.-cu.te  Ha  nee  ^actoK.  I  predicted  maintenance,  actions 
per  primary  ^allure) 

MTBF  s  =  System  Mean-Tlme-Between-Fallure 


Example  2: 


Maintenance-man- hour*  per  operational  hour  (MMH/OH)  4/1  all 
be  determined  firom  the  fallowing  equation: 


MMH/OH  =  MMH  +  MM H 


Total  maintenance-man-  houn  expended  per 
month  fior  corrective  maintenance 

Total  malntenance-man-hourt  expended  per 
month  £or  preventive  maintenance 


OH 


Total  operating  houn  per  month 


1 


Example  5: 

Support  system  cost  estimating  relationship  to  be  used 
shall  be  defined  as  support  costs  incurred  per  equipment 
operating  hour  and  shall  be  determined  from  the  following 
equation  : 


COST  I  OH  -  C.£ 

C-O 

urr 


where  •• 

Q 

ts  -  Total  co sts  expended  faox  suppoxt  duxlng  the 

pexlod  o  fa  Intexest  and.  Mill  at  least  Include: 

Spare s 
Training 

Technical  Publications 
T xans po  xtatlon 
Facilities 
Maintenance  Labox 
AGE 

OH  =  Equipment  operating  kouxs  duxxng  pexlod  o 
Interest 

E xample  4 : 

Mean  Time  Between  Maintenance  Actions  (MT8MA)  faox  the 
system  shall  be  detexmlned  faxom  the  faollowlng  equation : 

MTBMA  =  1 

MXR 


whexe: 

MAAR  =  Maintenance  action  axxlval  rate  faox 

scheduled  and  unscheduled  maintenance. 


3 . 3  Design  and  Construction 
Not  applicable 

3 . 4  Documentation 

This  paragraph  shall  specify  the  plan  for  support  system 
documentation  such  as  specifications,  drawings,  test  plans, 
and  support  engineering  analyses. 


A2  I 


3 . 5  Logist i c  a 


This  section  will  discuss  any  special  logistics  require¬ 
ments  for  the  support  system.  It  will  normally  be  supplied 
at  a  later  phase  . 

4 . 0  Quality  Assurance  Provisions 

Requirements  for  support  system  val i dat i on/ demon s t r at i on/ 
verification  tests  will  be  described  in  this  section. 

Example : 

The  support  systems  requirements  specified  in  Section  3 
of  this  specification,  shall  be  evaluated  as  follows: 

Maintainability  : 

To  be  determined 

Technical  Publications: 


To  be  determined 
Ground  Support  Equipment 
To  be  determined 

Personnel  and  Training  Evaluation: 
To  be  determined 
5 . 0  Preparation  for  Delivery 
Not  applicable 
6 . 0  Notes  : 


This  paragraph  is  not  binding  and  should  be  used  for 
remarks  pertinent  to  either  the  prime  equipment  or  the 
support  system.  This  can  be  background  information  and/or 
technical  clarification. 

NOTE:  Contract  data  requirements  (CDRL)  are  not  a  part 

of  this  specification.  This  document  is  to  specify  criteria 
which  defines  a  support  system  baseline.  CDRL  items  (for 
support  planning)  will  use  this  document  as  their  point  of 
departure  . 
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7.0  APPENDIX 


This  paragraph/section  should  be  used  for  the  in¬ 
clusion  of  analyses/requirements,  such  as  MFA ,  which  are 
either  lengthy  and/or  technical  and  which  are  primarily 
information  Justifying  or  detailing  the  support  system 
requirements . 


Outline  for  A 


LOGISTIC  SUPPORT  SYSTEM  SEGMENT  SPECIFICATION 
1 . 0  Scope 

This  section  should  be  a  summary  of  what  is  contained 
herein  together  with  a  descriptive  title  and  objective. 

Example: 

This  specification  establishes  the  suppont  nequine¬ 
ments  fon  the  Xy  1  System.  Support  nequinements  listed  herein 
refer  to  quantitative  and  qualitative  criteria  to  be  used  to 
develop  the  following  element s  o  support: 

1.  Support  and  Test  Equipment 

2.  Technical  Publications 

3.  Personnel  and  Training 

4 .  Facilities 

5.  Spare  and  Repain.  Pants 

6.  Tnans pontatio n ,  Packaging ,  and  Handling 

7.  Data  File  [Collection ,  Repenting  and  Analysis) 

1.1  PURPOSE 

This  suppont  system  specification  was  pnepaned  as  a 
contnol  document  to  pnovide  a  centnal  source  fon  the  speci¬ 
fication  of  logistic  suppont  nequinements .  It  is  to  be 
used  as  the  technical  baseline  document  fon  the  development 
and  implementation  of  I nteg  rated  Logsitics  Suppont, 

This  specification  es  tabtishes  the  nequinements  fon 
the  suppont  system  services,  products,  and  equipment  necessany 
to  suppont  the  xyz  System  during  its  projected  life  cycle. 

1.2  USE 

The  pnepanation  and  delivery  of  each  of  the  discrete 
elements  of  suppont  identified  herein  shall  be  responsive  to 
the  nequinements  of  this  document  for  detailed  planning  and 
implementation.  Changes  shall  be  coordinated  through  the 
1 LS  program  manager. 

2  .  0  Applicable  Documents 

Itemize  those  documents  and  specifications  which  affect 
the  design  of  the  support  system  elements.  This  includes 
such  documents  as: 
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a.  System  Spec i f i c at  ion 

Component  End  Item  Specification 

c.  Design  Specifications 

d.  Operational  and  Maintenance  Environment  Documents 

e.  Maintainability  and  Reliability  Requir ement s /Cr it er i a 

Example: 


M1L-E-1 7555 


M1L-P-1 16 


Eltc.tn.onic  and  electrical  equip¬ 
ment,  accessories ,  and  repair  parts 
Packaging  and  packing  o & 

Pres ervation ,  Method*  of 


Ml  L-0-9S  58  Quality  Pn.ogn.am  Requirements 

Ml L-HVBK-4 72  Maintainability  Prediction s 


Ml L-STQ-4 7  1 
SS12345B 

S.O.R.  Mo.  26V 

5  432  1  IE 


Maintainability  demonstration 

System  Specification  -  the  Xy 2 
System 

System  Operational  Requirements 
for  the  X/Z  System 

General  Arrangement  -  xy l  System 


Specifications  which  define  the  format  and  content  of 
individual  logistic  plans  or  items  of  support  should  not 
be  included. 


3,0  Requirements ■  NOTE:  Referencing  is  the  approved  method 
for  including  requirements  set  forth  elsewhere  (MIL-STD-490) . 
3.1  System  Definition 


This  section  shall  identify  the  system  to  be  supported 
and  define  the  support  system  interfaces.  It  will  define 
the  elements  of  support  to  be  addressed  and  any  unique 
logistic  support  capability  which  must  be  developed. 

3.1.1  Prime  System  Description 

Present  a  brief  physical  and  functional  description 
of  the  equipment  to  be  logistically  supported.  Emphasize  the 
maintenance  characteristics  of  the  equipment.  Also  include 
pertinent  operational  parameters,  maintainability  and 
reliability  requirements,  system  safety  requirements  and  any 
other  system  design  requirements  which  must  be  considered  in 
support  planning  and  in  the  design  of  the  support  system. 
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The  KV2  System  is  a  short  range,  high  perfo rmance 
infrared  seeking  device,  employing  proportional  navigation 
to  be  used  by  highly  maneuvering  fighter  aircraft .  It  is 
sufficiently  flexible  to  provide  launch  opportunities  early 
and  continuously  throughout  an  engagement  with  a  high 
probability  o f  kill  given  a  launch  opportunity.  It  is 
optimized  ( {or  use  with  several  aircraft . 

The  device  weighs  approximately  1S6  pounds ;  rs  1.0  inches 
diameter;  95  inches  long  and  consists  o f  three  (3)  removable 
ma  jor  s  ections 

1 .  Guidance  Section 

2.  Main  Section 

3.  A  fit  Section 

The  following  paragraphs  present  section  descriptions 
and  considerations  for  establishing  support  system  require¬ 
ments  . 

3  .  1  .  1  .  1  Guidance  Section 
1 .  Seeker 


The  seeker  is  a  quasi -imaging ,  multi- element , 
two  color,  passive  JR  seeker.  The  electro -mechanical  system, 
which  provides  high  angular  tracking,  targe  gimbal  excursions , 
and  fast  slew  rates,  uses  a  two -gimbal  rate  gyro  stabilized 
platform  with  brush  type  torquers.  A  refractive  3 -element 
1R  telescope  is  mounted  on  the  stabilized  platform  and  fjocuaea 
the  target  energy  into  a  two-color  crossed  detector  array. 

The  detectors  are  photo -voltaic  I  Sb  with  color  separation  by 
means  of  filters  placed  over  thei^L  respective  elements . 

The  seeker  unit,  including  the  window,  cooling 
unit,  and  housing  is  separately  removable. 

2 .  Cooling  Unit 

The  cooling  unit,  required  for  continuous  cooling 
of  the  detector,  consists  of  a  cryogenic  expansion  engine  which 
receives  helium  gas  supplied  by  a  closed  cycle  single  cylinder 
compressor  operated  by  a  d.c.  motor.  The  expansion  engine  is 
located  within  the  detector  dewar  while  the  compress  or  and 
motor  are  located  on  the  aft  bulkhead  of  the  seeker  assembly . 

The  compressor/motor  is  accessible  after  a 
separation  of  the  seeker  assembly. 


3.  Electro nics  Unit 


The  electronics  unit  contains ,  in  moduta.siA.zed 
package* ,  the  signal  processing  functions  ob  acquisition 
logic,  tracking ,  terminal  aim  point  analysis ,  and  flight 
control  functions.  It  contains  test  leads  bofl  testing  as 
a  unit  | $or  &ault  isolation  to  a  defective  module.  The  total 
unit  is  removable  bfl0m  the  guidance  section  and  the  electronics 
package  can  be  separately  removed  fcrom  its  aluminum  cylindrical 
housing . 

4 .  Flight  Control  Subsystem 

The  flight  control  subsystem  utilizes  acceleration 
feedback  to  minimize  the  aerodynamic  ejects  in  acliA.eving  rapid 
response  to  the  steering  commands.  The  dynamic  shaping,  summing, 
isolation  and  scaling  functions  use  conventional  operational 
amplifier  techniques  with  passive  feedback  elements .  Switching 
functions  will  use  solid  state  FET  switches . 

The  flight  sensor  assembly,  accessible  abler 
removal  ob  the  guidance  section,  is  replaceable  as  a  total 
assembly.  This  ass embly ,  consisting  o &  combined  yaw  and  pitch 
rate  gyros,  roll  rate  gyro,  accelerometers,  and  missile  timer 
will  be  designed  to  provide  the  necessary  test  connections  to 
b \ault  isolate  to  the  de^ectrve  component. 

The  electronics,  located  in  the  electronics  unit, 
consists  ob  3  channels:  2  identical  acceleration  ^eedbacfe 
lateral  control  channels  (pitch  and  ua"']  and  a  roll  rate 
beedback  channel. 

3  . 1  .  I  .  2  Main  Section 

1 .  Structure 


The  main  structure  is  aluminum,  ob  quadrant 
construction  with  the  wings  (Jo-tmed  as  an  integral  part  ob  the 
buselage.  The  bou/L  (4)  quadrants  are  assembled  with  the  ^a<5e- 
lage  \ frames  and  primarily  riveted  together  to  complete  the 
assembly.  This  integral  construction  has  the  b^^ture  o  b  low 
cost  production ,  but  will  increase  the  maintenance  time  associ¬ 
ated  with  repair  ob  damaged  wings. 

2.  Warhead 


The  warhead  is  a  blast-bragmentation  device 
employing  dual-end  simultaneous  initiation  to  achieve  a 
converging  pattern  ob  hi-velocity  b^r.gments .  It  is  accessible 
and  replaceable  b>l0m  the  b^^rrd  end  ob  the  main  section 
abler  removal  ob  the  guidance  section. 
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TheSAtsF  os  attacked  to  the  warhead,  It  Mitt 
be  backed  bn  the  position  durong  abb  handbbng ,  storong 

and  shipping  and  can  be  unbacked  upon  appbbcatbon  o {  power. 

R emovab  ox  {ailure  o  £  missile  power  recycle s  the  unbt  to  a 
sa{e  position  unless  it  has  experienced  a  sus  tained 
acceleration  prior  to  power  removal.  In  this  case  it  reaches 
an  irreversible  " commit- to -arm"  position.  The  unit  can  be 
furred  any  o  three{3)  sources  -  the  proximity  {use,  the 

contact  sensors  {triggers),  or  the  seb{-destruct  signal  {rom 
the  timer.  It  operates  on  40  VVC ,  its  position  [sa{e  or 
armed)  can  be  seen  visually  external  to  the  missile,  and  it 
can  be  separately  removed  {rom  the  warhead. 

4 .  Rocket  Motor 


The  rocket  motor  assembly  is  62  inches  long,  6.0 
inches  in  diameter ,  and  weighs  74  pounds  approximately.  It 
slides  into  the  main  { uselage  and  is  fastened  to  the  {uselage 
near  the  a{t  hook.  It  is  a  dual  thrust  level  solid  propellant 
device  whose  grain  is  bonded  to  the  motor  case  without  the 
use  o {  released  areas  or  boots.  The  motor  ignitor  incorporates 
a  sa{e-arm  device  which  is  located  at  the  {orward  end  o{  the 
motor  and  can  be  seen  visually . 

The  motor  may  have  a  shel{  li{e  less  than  ten 
{10)  years  which  will  require  that  consideration  be  given 
to  the  logistics  requirements  due  to  a  time  change  task. 

5 .  Battery 

The  power  source  is  a  thermal  battery  package 
consisting  o{  three  (3)  batteries. 

The  battery  package  will  be  internally  wired 
including  three  (3)  {bring  squibs  with  one  (7)  external 
connector .  Battery  status  can  be  determined  visually  by 
noting  the  color  o {  the  heat  sensitive  paint  which  is 
applied  to  the  case. 

The  battery  is  accessible  either  through  an 
access  door  or  a{ter  removal  o  (5  the  warhead.  It  is  considered 
a  one-shot  device  since  once  activated ,  the  process  cannot 
be  reversed  nor  can  the  battery  be  re-charged . 
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Harness 


The  missile  harness,  although  Identified  a- s 
part  of  the  main  section,  consists  of  several  bee  Horn,  with 
a  disconnect  provided  at  missile  disconnect  stations .  It 
will  be  conventional  "Ribbon"  harness  through  the  main 
section  except  for  harness  breakouts  to  Individual  receptacles . 
Connectors  will  be  MIL  standard  connectors  ,  qualified  for 
the  environment.  The  umbilical  Interface  Is  forward  of  the 
front  hook  -  located  In  the  guidance  section.  A  test  con¬ 
nector  Is  also  Included . 

The  main  section  harness  Is  expected  to  be 
removable  and  replaceable  without  the  removal  of  other 
major  components. 

3 .1.1.3  Aft  Section 

1 .  Hydraulic  Actuation  System  (HAS) 

The  HAS  consists  of  four  ( 4 )  closed  loop,  flow- 
control  type  electro  -  hydraulic  servos  with  a  common  hydraulic 
power  supply  housed  In  a  common  assembly ,  Removable  control 
surfaces  are  connected  to  four  14)  stub  shafts  Individually 
controlled  by  each  servo.  Servo  position  Is  sensed  by 
potentiometers  which  measure  angular  dls placement  of  the  stub 
shafts  and  feedback  this  Information  to  the  flight  control 
unit. 


Closed  circuit  hydraulic  power  Is  Supplied  by 
a  free-pxston  pump  which  Is  driven  by  a  catalytic  reactor 
type  gas  generator  which  decomposes  a  blend  of  hydrazine . 

The  seals  used  In  the  system  have  a  combined 
storage  and  use  life  less  than  the  missile  life.  This 
requires  the  consideration  of  a  time-change  maintenance  task. 

2 .  Proximity  Fu ze- 

The  fuse  Is  an  active  optical  proximity  fuse 
IAOPF)  consisting  of  two  [2]  Identical  and  Interchangeable 
modules.  Each  module  consists  of  two  transmitting  source 
elements  and  two  receiving  sensor  elements  to  achieve 
360°  coverage.  The  A OPT  modules  are  Installed  around  the 
rocket  motor  blast  tube,  and  are  accessible  for  maintenance 
after  removal  of  the  aft  section. 

A  sharply  defined  Intercept  range  Is  achieved 
by  trangulatlon.  The  transmitter  beam  Is  tilted  forward 
while  the  receiver  optics  are  displaced  slightly  aft. 

Inters ectlon  of  the  two  fields  of  view  provides  target  range 
definition. 
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3  .  1 .  1  .  4  La.unch.zn. 


Launchzn  dzfiinxtion  -Li  to  bz  detenmined  duz  to  thz 
multiple  intzn(,ace  nequinements .  Thz  {allowing  pnovidzs 
a  genenal  descniption  thz  two  ( 2 )  ultimately  nzquinzd 
launching  techniques . 

3  .  /  .  /  .  4  .  1  Rati  Launch 


Thz  nail  launchzn  will  w zigh  appnoximately  40 
pound &  and  bz  capablz  o {  pnoviding  missile  installations 
on  both  wing  and  ^ uszlagz  with  singlz  on  multiple  mounts. 
It  will  contain  mechanisms  { on  umbilical  s  epanatio  n ,  an 
zlzctnonic  unit,  and  hold  back  nzstnaints  .  Thz  umbilical 
plug  will  nztnact  at  launch  blast.  Thz  launchzn  will  also 
bz  capablz  o{  ejection  {nom  thz  aincna{t. 

3 . / . 1 . 4 . 2  Ejection  Launch 


Thz  ejection  launchzn  will  contain  an  zlzctnonic 
unit,  attach  points,  and  dual  zjzcton  mechanisms .  Thz 
dniving  { once  o {  thz  ejection  pistons  will  be  supplied  by  a 
"clean"  gas  genenating  system  designed  to  minimize  post- 
lining  maintenance .  It  is  estimated  that  the  zjzcton 
launchzn  (including  gas  genenaton)  will  weigh  85  pounds. 

3.1.5  Reliability 


Table  2-1  pnesents  the  allocated  neliability  cnitenia, 
the  subs  ys  tern/ unit  weights,  and  the  pnobability  o  {  unit 
{ ailune  given  that  thzne  is  a  { ailunz .  Thz  neliability 
cnitenia  anz  "stnesszd"  to  the  envinonment  but  do  not  include 
secondany  {ailunes  on  {ailunes  induced  due  to  maintenance 
on  handling . 
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Table  Reliability  and  Weight  Crxterxa 


r 


C  o m ponent 

M TBF1 1 1 
[ Hours ) 

Ps 

PF 

Weight 
[  lbs  ) 

Guidance  Section 

.7  18 

2± 

Seeker/T racker 

7,5  00 

.999 60 

.  047 

Cryogenic  Unit 

923 

.99675 

.37  8 

Vata  Processor 

4 ,22  5 

.99929 

.092 

Gyros 

6,383 

.99953 

.0  65 

Flight  Sensor  Assy 

6 ,  383 

.99953 

.06  5 

Flight  Control  Electronics 

6,818 

.99956 

.05/ 

S  tructure 

-- 

-- 

.020 

Main  Section 

.  144 

140 

Battery 

HA 

-- 

.01  5 

Rocket  Motor  6  ISM 

HA 

-- 

.01  5 

Warhead  and  SAF 

HA 

.01  5 

Harness/ Umbilical 

12  ,000 

.99975 

.0  29 

Strut ture 

-- 

.070 

Aq t  Section 

.13  8 

23_ 

Prox  Fuses 

7,143 

.  9995 8 

.049 

HAS / Flippers 

.0  89 

Total 

468 

.  9936 

1  .00 

187 

MTSF 


(/) 

HA 


Mean  Time  Between  Failures  In  Captive  Flight  (3  ha) 

Probability  o ^  success  during  3  hr  captive  fill 

Probability  o fa  component  allure  given  that  there  Is  a  ^axlure 
Includes  BIT  detected  failure* 

Hot  applicable  -  irreversible  fiunctio ns 


3.1.2  Missions 


Present,  in  narrative  fore. ,  hcv  u.e  equipment  is  to 
be  used  including  scenarios  for  both  war  and  peace.  L'iscas 
the  use  environments  at  ail  levels  including  critical 
maintenance  functions  which  are  fixea  and  not  subject  to 
the  decision  making  process  or  to  tradeoff.  A.so  include 
expected  number  of  systems  deployed,  the  number  of  operatic 
and  maintenance  installations,  quantity  of  systems  per 
installation.  The  criteria  should  be  sufficient  to  establ. 
a  baseline  generator  for  maintenance  requirements. 


t  xampl  e ; 


The  devxce  welt  be  used  to  obtain  and  max ntaxn  axx 
supexio  Xxty  during  wartime  and  fox  evalua  tionf  training 
during  peacetime.  Two  wartime  s  xtua  tio  ns  were  analyzed 
to  obtain  data  applicable,  to  missile  life  cycle  utilization 
and  subsequent  logistic  Support  calculations .  The 
philosophy  applied  herein  is  in  accordance  with  the 
Pxesxdent’s  "1-1/2  Wax"  stxategy  designed  to  meet  a  majox 
Communist  tkxeat  in  exthex  Euxope  ox  A sxa  and  to  support 
oux  allies  against  extexnal  aggxession . 


3 . 1 . 2 . 1  Envixo  nment 


3.J.2.7.7  Foxwaxd  Location 

The  t foxwaxd  location  is  c onsxdexed  the  woxst 
case  envixonment  fox  the  XyZ  System.  It  xt  an  au-ite-te 
opexation  dictated  e  &act  that  all  xesouxees  must 

eithex  be  aixlifted  o-c  supplied  by  sea  and  is  px  imaxily 
a  waxtime  sxtuation  desxgned  fox  appxo ximately  a  shext 
duxatio n .  Woxk  shop  space  is  c xowded,  stoxed  equipment 
may  have  minimal  protection  fxom  the  elements ,  and 
opexations  axe  completely  exposed  to  weathex  conditions, 
duantities  o  f  AGE  axe  limxted  to  essential  xequxxements 
due  to  airlift  allocation  xestxictions  and  operational 
space  xestxictions .  Foxwaxd  location  operations  axe 
noxmally  xestxicted  to  oxqanizational  level  tasks. 


3  .1  .2  .1  .2  Established  Bases 

Peacetxme  opexation  was  assumed  fox  established 
CONUS  bases  and  a  combination  o f  peacetime  and  wartime 
opexations  assumed  fox  established  overseas  bases. 

Evaluatio n / txaxning  opexations  wexe  assumed  to  be  conducted 
at  txaining  bases.  No  unique  opexational  ox  maintenance 
envixo nmental  difficulties  axe  antiexpated  while  opexating 
fxom  established  bases.  Consequently ,  opexational  deploy¬ 
ment  can  be  moxe  easily  pxedicted. 

Evaluation/ txaining  axe  assumed  to  be  assigned  to 
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pAimaAy  aixcxaft  with  s  ecovidaxy  aixcxaft  tA.ain.ing 
accomplished  with  flight  simulatoxs . 

3  .  /  .  2 .  1  .  3  Waxtime 

A  genexal  nu.cle.aA.  waA  was  not  considexed ,  sinc£ 
the  nucleax  capability  of  the  majox  nations  was  considzn&d 
a  detexxent  to  such  a  laAge  scale  conflict.  Fuxthex,  the 
high  consumption,  in  the  event  o  f  a  ^ OAWaAd  defense  o  f  NATO, 
would  quickly  deplete  the  waA  AeseAve.  In  as  much  as  this 
use  scenaAio  would  not  lend  itself  to  life  cycle  pxedictAons , 
a  limited  conflict  was  consideAed  as  the  most  AepAes entativ e 
scenaAio  fox  use  in  this  specification. 

3.  1.2.  2  Utilization  FactoAS 


The  following  factoAS  aAe  consideAed  most  xepxe- 
sentative  o  the  deployment  and  will  be  updated  pending 
Aeceipt  of  customeA  AequiAements  .  The  use  and  attAition 
Aates  aAe  based  on  suAvivability  studies  and  the  best 
estimates  available  fAom  goveAnment  and  company  AesouAces. 
The  numbeA  of  pAimaAy  wings  utilized  AefeAS  to  the  pAimaAy 
caAAieA  aiAcAaft.  The  numbeA  of  secondaAy  wings  AefeAS  to 
otheA  caAAying  A/C  assumed  to  have  a  pAimaAy  aiA-to-gAOund 
mission  and  will  caAAy  the  XVZ  device  foA  defensive  pux- 
poses  only.  The  secondaAy  wing  quantity  listed  as  that 
numbeA  committed  to  a  limited-wax  and  is  used  to  calculate 
missile  expendituAes  as  a  factoA  of  life  cycle  utilization . 
Peacetime  fixing  Aates  axe  anticipated  to  octun.  at  the  xate 
of  one  pex  assigned  aixcxaft  evexy  othex  yeax.  The  aix- 
exaft  attxition  xate  includes  all  causes;  aix-to -aix  combat, 
gxound-to-aix  defenses,  enemy  gxound  action,  aixcxaft 


accidents  etc. 

Total  (jJings  [PAimaAy)  g 

Wings  [SecondaAy]  -  engaged  in  limited  wax  3 

Wings  [PAimaAy)  -  engaged  in  limited  wax  2 

NumbeA  of  SquadAons  pex  Wing  3 

Aixcxaft  pex  Squadxon  24 

Length  of  engagement  12  months 

Life  Cycle  10  yeaxs 

Soxties  pex  Aixcxaft  pex  month  [waxtime)  40 

Soxties  duxation  1.5  houxs 
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Quant-tty  u< it  pet  Sot  tee  Kate 
Quant-tty  pet  A-ctctagt : 


1  008 


Act  Superiority  actetaj  t  4 

Aix-to -ground  mission  acicta^t  2 

Fixing  Rate/ Sortie: 

Aix  superiority  aircraft  0.00  5 

Atx-to -ground  mission  aircraft  0.001 

Aircraft  Attrition  Rata: 

Atx  superiority  aircraft  0.002 

Air- to  -  gxound  minion  aircraft  0.00  2  5 


Note.:  Vue  to  the  anticipated  overall  Con'  Cevel 

o(  aix  battles,  it  was  as  sumed  that  two  c  (  the 
(our  devices  carried  by  atx  superiority  ( ightexs 
were  u-ied  whenever  the  enemy  was  engaged  in  the 
aix.  It  was  also  assumed  that  75  percent  o(  the 
devices  caxxied  by  atx- to - gxound  mission  aircraft 
were  used  whenever  the  enemy  pressed  and  aerial 
attack.  Fox  attrition  purposes,  it  was  assumed 
that  an  average  o  (  -three  o  &  the  {cur  devtces 
caxxied  by  aix  supexto  xity  (jig  liters  were  consumed 
and  that  an  average  o (  one  o(  the  devices  carried 
by  aix- to - gxound  aixcxa(t  were  consumea . 

3 .1. 2 . 3  Expenditures 

3 . 1 . 2 . 3 . 1  Ltmited  Wax 


Aix- supexio xity  aircraft 

(72)  ( 2 )  {40}  {1  .00)  [2]  (0.005)  (12)  *  691 

691  =  69.1  yx./lt(e  cycle 

li(e  cycle 

Aix- to -gxound  misston  aircraft 

(72)  (3)  ( 4  0 )  [1  .  00)  (.  7  5  x  2)  (0.0  0  1)  (1  2)  =  7  5  5 

I  55  =  7  5.5  yx./lt(e  cycle 

li(e  cycle 
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3  .  /  .  2  .  3  .  2  kttrition  {Limited  War) 
kir-superiority  aircra^ 


(72)  (2)  (40)  (/  .00  )  (3)  (0.002)  (7  2)  =  4  J4.7 

4/4.7  =  4/. 5  yr./lifce  cycle. 

Ti&e  cycle 

A a-  to  -  ground  mission  aircraft 

(72)  (3)  (40)  (7 .00)  (I)  (0.0025)  (72)  =  259 

259  =  26  yr./li^e  cycle 

li&e  cycle 

3  .  1  .  2  .  3  .  3  Expenditure!,  -  Pegce-tx)mfc 

[S  li'4Uj-6  )  (72  Aircraft  per  Wing) 

Every  Other  Vear 

U)  (72)  =  2SS 

~~7 

3 . J . 2 .3.4  Total  Expended 

69.1  +  7  5  .  5  +  4  ).  5  +  26  +  2  £6  =  44  0  peA.  i/eaA. 

3 . / . 2 . 4  I nventory 

The  average  inventory  considered  a  production 
rate  oft  2  ,  500  p e-i  yea*  j$o*  ^ou4  years  £or  a  total  quantity 
o  ^  /  0  ,  000  .  T/te  number  expended  per  year  fior  evaluation/ 
training  Mas  added  to  the  number  consumed  during  a  limited 
Mar ,  -the  cycle  to  calculate  the  average  number 

consumed  per  year.  Comparison  o ^  the  production  rate  and 
the  expenditure  rate  results  in  a  total  yearly  average 
inventory  ^or  the  li^e  cycle  equal  to:  6080 

Considering  that  24  percent  Mill  be  in  deep 
storage,  then  an  average  ofi  57 8  Mill  be  assigned  to  the 
primary  aircraft  Mings . 

( 608  0 )  (0.76)  =  4620.8 

4620.8  =  577 .6  per  Ming  ( average  inventory ) 

l 
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3./. 3  Support  System  Elements 

This  section  will  define  the  support  system  elements 
in  this  specification. 

Example : 

The  elements  required  to  support  the  XYZ  system  are: 

Support  and  Test  Equipment 
Technical  Publications 
Personnel  and  Training 
Facilities 
Supply  Support 

Transportation,  Packaging  and  Handling 
Data  File 

The  elements  will  be  developed  in  accordance  with  the 
documented  support  system  analysis  and  in  accordance  with  the 
specifications  listed  for  each  element  in  paragraph  3.3. 

3 .1.4  Government  Furnished  Property  List 

This  section  will  depict  the  GFE  to  be  supplied  for 
the  support  system.  It  will  specify  the  support  equipment, 
facility,  items,  training  equipment,  software,  publications, 
and  type  of  spares  to  be  supplied  by  the  government . 

3.1.5  Operational  Organizational  Conce 
3. 1.5.1  Required  Maintenance  Activities 

The  maintenance  activities  performed  at  each  level 
establishes  the  baseline  for  contractual  commitments  on 
the  scope  and  depth  of  support  products  for  this  support 
system.  Those  maintenance  activities  described  in  this 
section  should  be  the  result  of  support  engineering 
analyses  as  specified  by  the  buyer. 

Time  change  items  or  candidates  for  time  change 
should  also  be  included.  The  requirements  should  also 
consider  the  planning  presented  in  paragraph  3.1.2  since 
Support  Equipment  required  for  operational  tasks  (organi¬ 
zational  level)  may  also  be  required  for  maintenance  tasks. 
Describe  general  activities  at  each  level  of  maintenance 
(organizational,  intermediate,  and  depot)  including  estimated 
frequencies.  Do  not  item  support  system  resources  since 
they  will  fall  out  in  subsequent  sections. 
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t xample : 


Organizational  Level:  The.  following  scheduled  and  unscheduled 
maintenance  activities  Milt  be  performed  on  the  all-up  XVI 
System.  No  disassembly  or  subsequent  fault  identification  Mill 
be  performed. 


T as  k 

U 

s 

Frequency 

1 . 

Lifting  (to  1 00  tbs ) 

X 

Continuously 

2. 

Lifting  6  Positioning  (to  100  lbs) 

X 

X 

Per  use 

3. 

Loading /Vowntoadi ng  (to  1000  lbs ) 

X 

1  cycle/ us e 

4. 

Stray  Voltage  Checks 

X 

Before  each  use 

5. 

Towi ng /Trans  porting 

X 

X 

11  times /day 

6  . 

BIT  Interpretation 

X 

X 

6  times / day 

7  . 

Visual  Inspection 

X 

Daily 

Intermediate  Level:  The  following  scheduled  and  unscheduled 
maintenance  activities  will  be  performed. 


ITEM 

TASK ( S ] 

u  s 

TASK 

FREQUENCY 
1000  HRS 

DISPOSITION  OF 
REMOVED  PART 

1  . 

Antenna 

Fault  isolate  to 
next  indenture 
level 

X 

30 

Return  to 

depot 

2. 

Transmitter 

Fault  isolate  to 
next  indeture 
level 

X 

50 

Return  to 

depot 

3  . 

Ass embly 

A 

Remove  and 
replace 

X 

10 

Return  to 

depot 

4. 

Ass embly 

8 

Remove  and 
replace 

X 

2 

Repair  at 
mediate 

inter- 

5. 

Ass embly 

C 

Vis  card 

X 

1 

Depot  Level:  The  following  scheduled  and  unscheduled  main¬ 
tenance  activities  Mill  be  peAfoAmed . 


TASK 


ITEM 

T ASK ( S ) 

u  s 

EREQUENCV 

PER 

1000  HRS 

DISPOSITION  Of 
REMOVED  PART 

/  .  Assembly  A 

fault  Isolate 
&  AepalA 

X  ~ 

1  0 

D-tscadd 

2.  Assembly  B 

fault  Isolate 
&  AepalA 

X 

2 

Dls caAd 

N  Assembly  XY  fault  -Isolate  X  1.7  discard 

&  replace  de¬ 
fective  piece 
pa  At 

The  depot  shall  also  be  capable  of  peAfoAmlng  those  main¬ 
tenance  activities  noAmally  assigned  to  the  InteAmedlate  level. 

3. 1.5. 2  Other  Support  Requirements 

This  section  will  describe  any  support  requirements  not 
previously  specified. 

3.2  SUPPORT  SYSTEM  CHARACTERISTICS 

3.2.1  Performance  Characteristics 

The  information  presented  in  the  paragraphs  of  this  section 
will  be  qualitative  and  quantitative  Support  System  Baseline 
Criteria  in  the  same  fashion  as  the  equipment  system  specification 
presents  design  baseline  criteria.  The  interface  requirements 
must  be  allocated  between  the  XYZ  system  and  the  support  system. 
Individual  support  elements  and  support  element  plans  will  be 
developed  from  the  information  presented  in  this  section.  The 
baseline  criteria  should  consider  support  requirements  for  a 
fully  deployed  system. 

3. 2. 1.1  General  Criteria 


i 


A39 


3. 2. 1.1.1  Quantitative  Maintainability  Requirements 


Present  the  quantitative  requirements  imposed 
contractually  or  as  design  goals.  These  should  be  only  those 
requirements  applicable  to  this  support  system  and  not  those 
applicable  to  a  higher  tiered  system  or  end  item. 

Example  1 : 

The  Mean-Time-To-Repair  (MTTR)  of  the  XYZ  System  at 
organizational  level  shall  be  equal  to  or  less  than  36  minutes. 
95?  of  all  repairs  shall  not  exceed  one  hour  (maximum  time  to 
repair)  . 


Example  2  : 

The  Maintenance  Manhour  per  Utilization  Hour  (MMH/UH) 
rate  for  the  XYZ  System  for  combined  organizational,  intermediate 
and  depot  level  shall  be  equal  to  or  less  than  2.0  when  computed 
in  accordance  with  applicable  formulae  of  Section  3.2.3  of  this 
specification. 

Example  3  : 

No  preventive  maintenance  task  for  the  XYZ  System  shall 
exceed  35  minutes  in  duration  at  the  organizational  level. 

Example  U : 

The  mean  time  between  maintenance  actions  for  the  XYZ 
System  shall  be  equal  to  or  greater  than  18.0  hours  when  computed 
in  accordance  with  applicable  formulae  of  Section  3.2.3  of  this 
specification . 

3.2.2  Functional  Characteristics 
3. 2. 2.1  Support  and  Test  Equipment 

Identify  Support  and  Test  Equipment  functional  require¬ 
ments  and  estimated  quantities  required  for  both  operations  and 
maintenance  at  each  level  of  maintenance.  Include  peculiar  and 
standard  equipment  and  present  its  intended  use.  Peculiar 
equipment  may  be  presented  as  design  criteria  whi ch  may  be  used 
in  preparing  requirements  data,  or  when  appropriate,  the  listing 
may  refer  to  the  actual  requirements  data.  Include  software 
programs  except  publications  requirements  which  are  to  be 
identified  in  Paragraph  3. 2. 2.1.  Recognize  that  major  items  of 
equipment  may  be  contract  end  items  and  wij.1  require  their  own 
support  system.  When  this  exists,  identify  these  requirements 
within  the  appropriate  paragraphs  of  Section  3.5  or  when 
appropriate  consider  a  separate  support  system  specification. 


A^C 


Example: 

The  table  p resents  operational  ground  equipment  and 
maintenance  ground  equipment  functional  requirements  and 
quantities  per  squadron.  These  requirements  are  design 
criteria  and  shall  be  reflected  In  the  design  speci¬ 
fications  . 


p 

S 

E 

T 

C 

A 

u 

N 

L 

V 

J 

A 

LEVEL  OF 

QUANTITV 

A 

R 

maintenance 

PER 

R 

V 

EQUIPMENT  FUNCTION 

- V - 1 - 

SQUAVRON 

X 

X 

Support  device  for 

X 

2 

functional  testing  and 

removal  of  sections  I 
components 

X  X  Assist  In  trans ferlng  XX  3 

between  container,  main¬ 
tenance  stand,  and  launcher 

X  X  Support  motor  during 

Installation  and  removal 

X  Provide  adaptation  to 

nozzle  for  nozzle  removal 
and  Installation 

X  Provide  environmental 

protection  during  trans¬ 
portation  and  stroage 

X  Functional  test  and  fault 

Isolate  to  logistic  re¬ 
placeable  Items 

X  Provide  protection  for 

the  dome  during  ground 
handling 

X  Lift  and  position 

containerized  device 

X  Transport  between  facilities  XX  4 

and  fllghtllne 

X  Trans  port  within  maintenance  XX  4 

and  storage  facilities 


X  I 

X  1 

XX  1 0  0 

X  2 

XX  30 

XX  4 


A  4  1 


P  s 
E  T 
C  A 
U  N 
L  V 

I  A  LEVEL  OF  QUANTITY 

A  R  MAINTENANCE  PER 

R  P _ EQUIPMENT  FUNCTION  0  7  ~~  SQUAVRON 

X  Provide  handholds  & or  ease  X 

0(5  loading/ downloading 

Th ose  functions  indicated  as  both  peculiar  and  standard 
require  pe.cu.liaA  adapter  to  a  standard  item  o  &  equipment . 


3. 2. 2. 2  Technical  Publications 


Itemize  the  type  document  required  at  each  level  of 
maintenance  by  specific  title  and/or  technical  order  dash 
number.  Identify  specifications  where  applicable.  Present 
general  scope  of  content  including  the  extent  to  which  "theory 
of  operation"  is  required  to  assure  compatibility  with  level 
of  maintenance  requirements  and  the  maintenance  engineering 
analy  s i s  . 

Example.: 

Technical  Publications  &0A  the  AVI  System  shall  be  pre¬ 
pared  in  accordance  with  the  following : 

PER  MAINT.  LEVEL 

TITLE  SPEC.  0  1  0  GENERAL  CONTENT 


Inspection  and  service.  Ml  L-H  -  1  234  X 
requirements  fior  the 
X/Z  System 


To  cove*  scheduled/ 
unscheduled  tasks 
accomplished  at/ or 
aircraft  JAW  the 
logistic  support 
analysis 


Maintenance  and 
repair  o the 
X/Z  System 


Packaging,  handling 
and  transportation 
0(5  the  XVZ  System 


MIL-H-567S  X  To  cove-T  uni ckeduled 

maintenance  to  be  done 
on  the  XYZ  System  LRUs 
[ WRAs )  at  "I"  level  TAW 
the  logistic  support 
analysis 

MI L-H -67 89  XX  X  To  cover  preparation  fior 

shipping,  storage  re¬ 
quirements,  safety 
considerations  thru  all 
modes  0(5  handling/ 
trans  po  nation 


A4Z 


MAIM . 
LEVEL. 
0  1  0 


1 


PER 

TITLE _ SPEC. 

T<xu£t  x* ui.ati.ng  i  Contractu  i 

xepaln  uj  XMZ  Standard 

Sy*tem  module. 5 


3 . 2 . 2 . 3  P  e  r  s  o  n n e 1  and  Training 


GENERAL  CONTENT 

X  X  To  coven  a- &e  o  ^ 
automatic  -teA-teA 
Including  6oftu>axe 
pn.ogn.am6 


Describe  course  requi  rener.ts  in  terms  cf  skills  and 
knowledge  to  perform  tasks  previously  defined  (Section  3.1. 5.1) 
and  where  applicable,  include  training  standards  consistent 
with  the  quantitative  requirements  of  Section  3.2.1./.  Identify 
new  personnel  classifications,  if  any,  which  require  training 
or  identify  new  skills  required  by  existing  personnel  classi¬ 
fications.  Major  items  cf  training  equipment  should  be 
functionally  identified.  Identify  the  anticipated  manning  levels 
for  organizational/ intermediate  considering  both  operations  and 
maintenance  . 


Example : 

Pea*  onnet  Requirements 

7  he  following  manning  level*  axe  xequ.ln.zd  to  maintain 
the  XVI  Sy*tem  on  a  pen.  6quadncn  ba6l6  duxlng  lt6  u*eful  life, 

PERSONNEL 

CLASSIFI-  * 

CATION  TITLE  XVZ  SVS TEM  TASK  0 /SQUADRON 


322  7  1 

Weapcn.6  Contxol 
Sy*tem*  Technician 

Electronic *  Intexface 
checkout. 

6 

46250 

Weapon*  Mechanic 

Device/ launch zx  flight- 
line  openatlon6  and 
maintenance 

10 

31651 

Guidance  and  Ccn- 
txol  Technician 

Device  and  Suppont  aid 
Te*t  Equipment  Intex- 
medlate  maintenance 

4 

Contxac- 
tox  Rep- 
xe*  en- 
tatxve 

field  Sexvlce 

T echnlclan 

A* 6 l* t  u 6ex  In  XVI 

Sy*tem  maintenance. 
Conduct  OJT 

1 

A43 


" T Ins  quantity  ie  fleets  the  results  of  the.  maintenance 
ia< 5k  analysis  and  does  not  neces vanity  reflect  authorized 
manning  level s  for  either  a  service  unit  on.  an  operating 
unit . 


Training  Requirements 

Operations  and  maintenance  personnel  associated  with  the 
KVZ  System  shall  be  trained  in  grade  to  meet  the  following 
criteria .  kit  training  .  i  indoctrination  shall  be  considered 
"new",  however,  no  requirement  exists  for  the  creation  o f  new 
pers onnel  class ificatio ns . 

PERSONNEL 
CLASSIFI¬ 
CATION _ TRAINING  REQUIREMENTS _ TRAINING  A1VS 


Aircrew 


322  7  1 


46250 


31651 


Display  interpretation 

Cockpit  familiarization  Cockpit 

BIT  Operation  and  interpretation  Trainer 

Malfunction  recognition  and 
corrective  action 


KYI  System ;  theory  of  operation 
BIT  operation  and  interpretation 
Interface  c/o  procedure 
Malfunction  recognition  and 
correction  action 
Familiarization  w/ loading  and 
o  ffloading  procedures 

Operation  and  maintenance  of 
loading  GSE 

Loading  and  offloading  proceaures 
Pre flight  checks  and  inspections 
Safety  precautions  and  built  In 
f eatures 


l No  unique 
training 
hardware ) 


Simulated 
Weight/ C .G . 
Loading 
T ralner 


Kyi  System  theory  of  operation 
System  assembly  and  disassembly 
techniques 

Fault  isolation  and  repair 
procedures  ( to  level  authorized 

by  LSA) 

Tester  operation  and  maintenance  [to 
level  authorized  by  LSA) 


Maintenance 
T raining 
Device 


Contra c-  Must  be  familiar  with  and  be  trained 
tor  Rep-  in  each  of  the  above  specialties 

resen- 

tative 


A44 


Vepot  tA.a-LnA.ng  requirements  a> ie  to  be  established  during 
the.  augmented  support  period. 

3. 2. 2. 4  Facilities 

Define  space,  utilities,  mobility  and  environmental 
requirements.  Specify  these  requirements  for  operations  and 
for  each  level  of  maintenance.  Define  activity  which  will 
be  performed  including  storage  for  spare  and  repair  parts  and 
accommodations  required  for  personnel  and  equipment.  All 
items  included  in  definition  of  facilities  (Fart  11)  should 
be  considered  in  the  development  of  facilities  and  site 
activation  plans. 

Ex  amp  he:  {NOT  E:  This  example  1-6  ior  one  location  only) 


hacA.ll tie*  planning  ior  XVZ  System  Operations  and 
organizational  level  maintenance  shall  consider  the  following 
requirements . 


EACILITV  REQUIREMENTS 

LOGISTIC 

ITEM 

SPACE 

UTILITIES 

ENVIRONMENT 

PROTECTION 

MOBILITY 

Personnel : 

0  Ulcers/ 
enlisted 

Blllet-cng  ior 

13  oHlc~ers  and 
30  enlisted 

Standard 

Maintain 
housln a  at  ! 
7Z°F  and  30 % 

R .  H . 

See  TACAF 
deplo yment 

Maintenance 

activity 

100  ^t.2  at 
each  stores 
station 
uno bstructed 

A/C  power  anc 
oortable 
oower  re¬ 
quired  280VC 
4400  30  60Hz 

All  climatic 
extremes  per 
M1L-STV 

N/A 

Maintenance 

Undercover 

Power:  1150 

Protect  irom 

See  TACAF 

equipment 

storage  ior  10 
Items  ok  GSE. 
400  it,  ,and 
4000  it. 

30  60HZ 

Sand,  wind, 
rain.  Temp- 
erature  40CF 
M  u  F 

deployment 
plannA.ng  ior 
KVl  System 

Spare  and  Re¬ 
pair  parts 

Undercover 

6 torag e 

Explosives  : 2000 
it.,  and  2 0,000 

it. 

Vonexplo&lves ; 
4,000  it  and 
40,000  it. 

Power:  1150 

31  60Hz 
ilater:  8  5  psx 
supply 

Explosives : 
per  M1L-STV 
Nonexplosive 
T emperature 
control  65° F 

8  0°  F 

N/A 

Define  prcvisioning/stockage  criteria  considering 
the  prime  equipment  deployment  and  level  of  repair  analysis. 

This  paragraph  should  be  a  general  description  of  the  factors 
to  be  employed  in  selecting  the  quantity  and  type  cf  parts  to 
be  stocked  at  each  level  of  maintenance.  Specify  "K"  factors 
applied  to  MTBMA/MTBF  predicitions  ,  the  protection  levels 
required  and,  where  applicable,  the  specific  models  to  be  used 
for  provisioning.  Fefer  to  interface  required  with  MEA  and 
level  of  maintenance  requirements  specified  in  Paragraph  3. 1.5.1. 
This  is  net  to  be  a  parts  list  with  quantities  and  locations, 
but  rather  the  "rules"  governing  these  determinations. 

Example. 

The  4  elect-ton  and  positioning  o  £  spare  and  repair 
pants  shall  be  in  accordance  with.  the  level  o£  repair, 
requirements  Specified  in  Paragraph  3.7.2,  the  Logistic 
Support  Analysis  ( Appendix  A),  and  shall  use  the  following 
criteria. : 

ORGANIZATIONAL: 

Protection  level:  Items  shall  be  packaged  per 
MU-E-/7555  to  level  A 


Operational  Ready  Ra-te.:  The  Squadron  ready  rate,  while 
utilizing  the  'XVI  System shall  not  be  lest  than  90 % 

bRTS  ••  Provisioning  shall  consider  that  the  not- 
reparable- this -station  rate  is  predicted  to  be  25-301 

V  err,  and  Rate:  The  mean-time  -between-mainte  nance- 
actions  IfTTBUX T  provided  by  the  MEA  shall  be  the  point  o 
departure  fior  spares  determinations  .  The  quantities  and  mix. 

0(5  parts  shall  oe  such  that  a  951  probability  a  part  being 
available  upon  demand  exists. 

Model:  The  ABC  model  is  recommended  {, or  spares 
determinations .  Suggested  deviations  to  this  process  cr 
ether  analytical  techniques  may  be  used  subject  to  approval 
by  the  1 LS  manager. 

3 . 2 , 2 . 6  Tran sport  at ion /Packaging/ Handling 

Specify  environmental  criteria  which  must  be  considered 
for  the  design  cf  TFH  equipment  in  support  of  the  prime  equipment 
at  all  levels  of  maintenance.  This  criteria  should  be  based  on 
the  deployment  analysis  and  on  the  Repair  Level  Analysis 
wherein  each  mode  of  use  is  identified.  Specify  T-P-H 
considerations  peculiar  to  the  prime  equipment  at  each  level  of 
maintenance,  for  each  anticipated  mode  of  use,  p.na  between 
modes  of  use.  Include  time  in  storage  with  the  environmental 


criteria . 


The  txan4 poxtation t  handling  and  packaging  £  j.nct<.cnal 
tie.qiu.xe.me.nt4  b ox  the  xy Z  Sy4tem  axe  pretexted  In  the  table 
The4e  xequlxement4  apply  to  the  movement  ob  the  xyz  Syttem 
between  4lte4 . 


REQUIREMENTS 

CONTRACTOR 

USE  TO 

SUPPLy  POINT 

SUPPLy  POINT 
TO  BASE 

BASE 

TO  VEPOT  STORAGE 

T xan4poxt 

Pxotect  4i f4tem 

Pxotect  4y4- 

Same  a4  N/A 

while  being 

tem  while 

column  2 

txan4 poxted 

being  txan4 - 

howevex 

by  txuck  ox 

poxted  by  alx. 

,  alx-llbt 

xall 

Aixtibt  pack- 
age4  to  meet 
deployment 
cxltexla 

modula- 
xlzed  xe- 
qulxement4 
need  not 
apply 

Packaging 

Sy4tem  pack¬ 

Pxotect  4y4- 

Same  a4  Packaging  4hall 

aging  to  meet 

tem  while 

column  2  be  tub b^clent 

xequixement4 

being  txant  - 

howevex  to  wlthttand 

ob  M1L-P-116 

poxted  by  alx, 

.alxlibt  the  envlxon- 

and  electxonlc 

Alxlibt  pack- 

modula-  mental  extxemet 

component  pack¬ 

agc4  to  meet 

xlzed  xe-  ob  MIL-STP- 

aging  to  meet 

deployment 

qulxement4  bon-  UP  5 

M 1  L  -  E  -  1  7  5  5  5 
level  A 

cxltexla 

need  not  yeax4 
apply 

Handling 

Pxovlde  capa¬ 

Pxotect  4y4- 

Same  a4  N/A 

bility  ob 

tem  while 

column  2 

loading / un¬ 

being  txan4  - 

howevex 

loading  xyz 

poxted  by 

alxlibt 

Sy4tem  with 

alx.  Alxlibt 

modula- 

4tandaxd  boxk- 

package4  to 

xlzed  xe- 

Hbt.  M  ajox 

meet  deploy¬ 

qulxement4 

a4 4 cmblie4 

4hall  allow 
box  eate  ob 
handling  by 

2  men 

ment  cxltexia 

need  not 
apply . 

Packaged 

component4 

4  hall  not 
exceed  35 
lb< 6  / packag  e 
and  hand - 
hold4  4  hall 
be  provided 

AT  7 


Lefine  the  field  data  requirenents  for  the  total 
program  and  hew  the  in f c 1  met i ; n  is  tc  be  obtained  end 
utilized.  Suggest  a  matrix  which  contains  the  following  by 
program  phase:  (should  include  customer  ana  contractors 
f  c  rir  s  )  . 

Type  form  -  title  and  form  number  if  available 

Data  to  be  recorded  -  if  r.c  form  avail  eh  e 

Who  records 

Action  by  whom 

Lata  Repository 

Purpose*  of  data 

The  intent  is  tc  specify  a  oat  a  system  which  will 
provide  operational  ar.d  maintenance  history  or:  the  equipment 
which  can  be  used  for  support  system  verification,  product/ 
logistics  improver:  ent  ar.d  provide  a  ere"’  -  -  :utn  buse  for 
future  ce  signs  and  life  cycle  cost  prf  c  1  *  t  i :  .•  'simulation  . 

Example. 

The  ael lability  and  maintenance  data  nequ.iKe.rr enti 
fioK  the  XVZ  System  thali  be  in  ac.ccKdance  With  the  mai-xix 
pKetented  below.  Thete  data  Ahall  Lc  collected  on  a  common 
(J  c  Kre.  ,  designed  ^ok  electKonie  data  pxoccAAing,  and  a  hall 
be  compatible  with  the  4ta.nda.Kd  vccKk  unit  coda  and 
MIL- M-3S76S. 

The  data  collection,  analytic ,  and  xepoKting  pKc- 
ceduKe.  4  hall  be  doted  loop  Ke.qucKi.ng  periodic  att  etAment 
&CK  juAtilic alien  c ^  change  xequetlt. 


VAT  A  ITEM 


Clari  ficatiun 


VEV  . 


PRCV.  GPE R. 


Equ4.fM-v.n-t  Identi- 
fic ati on : 

Tome  on  Equip¬ 
ment  : 


Date  o  f  Act-con: 

Affected  Component 
Part  No  .  ,  Senal 
No.,  and  Name. 

Manufactured  by: 

Time  on  Component: 


Identification  by 
Circuit  Loaction: 


V es  cription  and/or 
Symptom,  of  Fa.ilure 

Vcscription  of 
Lcgis tic  Action: 


Fault  Location 
Time : 

Fault  Correction 
T  in:  e. : 


Maintenance  Venn 
Time : 


T itte, 
Senal 


Part  Number  and 
Number 


X 


Time  in  hours,  days,  X 

cycles  whichever  is 
applicable 

Date  failure  or  main-  X 

tenance  actio:  occurred 


Refers  the  item  removed  X 
and/or  r e paired 


Self  explanatory  X 

Spell  out  accumulated  X 

time  m  hours,  days  or 
cycles  -  which  -  ever 
applies 

To  identify  a  particular  X 
location  in  the  event 
component/ pieces  part  is 
used  in  several  places 

This  essentially  "How  Cal”  X 
failure  codes  may  be  used 

It:  the  event  the  action  X 

taken  to  the  equipment  is 
not  due  tc  a  failure  { i.e . 
maintainability  d emenstra- 
tion)  ,  bnefly  describe 

Record  and  enter  ike  tim.e  X 
to  identify  the  pro  b  ten, 

That  element  of  time  X 

dunng  winch  a  failure 
is  corrected  by:  Repair¬ 
ing  in  place;  removing 
and  replacing  with  a  like 
item;  or  removing ,  repair¬ 
ing  and  reinstalling 


The  duration  of  time  in  X 
which  the  primary  effort 
is  halted  due.  tc  mainten¬ 
ance  -  including  waiting 
for  parts  or  ins  true  t  <.c  >  :s 

A  4  9 


X  X 

X  X 


X  X 

X  X 


X  X 

X  X 


X  X 

X  X 


■I 


I 

< 


X 

X 


i 


PAT A  ITEM 

CLARIFICATION 

PEP. 

PROP. 

OPER. 

Reason  ion  Down 

Time.  : 

Explain 

X 

X 

Stvi.KA.ty  0($  PalluKt 

CattgoKtzt  ai  £ allow*: 

X 

X 

X 

CatattKcphlc 

Any  lattuKt  which  could 

Kt&utt  tn  death  ok  InjuKle* 

OK  pKtvtnt  ptKtfoKmance 
of,  tht  ml**lon 

CKltlcal 

Any  lattuKt  which  will 
dtgKade  tht  *y*tem  btyond 
acceptable  limit*  and 
could  cKtate  a  *a{ety 
hazaKd 

MajoA. 

Any  iatluKC  which  will 
dtgKade  the  *y*tem  but 
which  can  be  ccunteKacted 
ok  ccntKolled  adequately 
and  *a^ely 

MlnoK- 

• 

All  otheK* 

CattgKotzatA.cn  C({ 

Paltuiie : 

PKlmaKy,  *eccndaKy  due  to 
pKlmaKy  handling,  envlKon- 
mental,  etc.  U*e  " How  Mai 
code 

X 

M 

X 

X 

Action  Suggested 
to  A votd  Repetition 
0(5  tke  pKoblem: 

Selj  explanatoKy 

X 

X 

PaKti  R tplactd: 

Itemization  of  paKt* 
Ktplaced 

X 

X 

X 

T tit  Equipment 
and  Toot i  Utilized: 

Name  and/ ok  de*cKlptlon 

X 

X 

PtKAonncZ  Utilized: 

The  actual  numbtK  and 
a  kill  level  o.(i  people 
KtqulKtd  to  direct  the 
KtpalK  ok  logistic,  action 

X 

Adequacy  c$  PepalK 
ok  Logistic  ln- 
4  tKuctlo n 4 / Pko - 
ctduKti : 

Thl*  can  be  coded  tc  pKo- 
vlde  an  Insight  a*  to 
availability  and  adequacy 

X 

X 
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Support  System  Analysis  Criteria 

Describe  how  support  system  performance  will  be 
evaluated.  This  paragraph  will  generally  be  related  to  the 
maintainability  or  support  parameters  which  are  contractually 
required  or  which  must  be  formally  demonstrated.  In  addition, 
system  analysis  models  will  be  specified  in  this  section. 

Example  J : 


Mean-Tlme-To-Repalr  (MTTR)  iha.ll  be  determined  (rom 
the  (otlowlng  equation: 


9 

MTTR  •  E\mT 
^  Am 

where: 

•  T 

Am 

•  Maintenance  Time 

*  Maintenance  rate  and  li  equal  to: 

IPF)  (MF) 

MT8F. 

S 

PF 

*  Probability  o(  Item  ( allure  anumlng  a  iyitem 
primary  ( allure 

MF 

*  Maintenance  factor  ( predicted  maintenance  actlom 
per  primary  (allure) 

MTBFS 

*  Syitem  Mean-Tlme-Between-Fallure 

Example  2: 

Ualntenance-man-houKi  per.  operational  hour  [MMH/OH) 
ihall  be  determined  rom  the  (ollowlng  equation: 

,  MM  H/OH  *  MM«c<t  +  MMHp^ 

OH 

0 

where: 

MM H  t  “  Total  maintenance-man- ho un  expended  per  month 
| \or  corrective  maintenance 

MMH t  *  Total  malntenance-man-houn  expended  per  month 
"  (or  preventive  maintenance 

OH  •  Total  operating  houn  per  month 


Example.  3: 


Support  system  cost  estimating  relationship  to  be 
used  shall  be  defined  as  support  costs  Incurred  pet i  equip¬ 
ment  operating  houti  and  shall  be  determined,  fircm  the  following 
equation: 

COST/OH  -  Cu 
~UTT 


where : 

C  =  Total  costs  expended  (or  support  durmg 
the  period  Interest  and  will  at  least 
Include: 

Spares 

Training 

Technical  Publications 
Transportation 
Facilities 
Maintenance  Labor 
AGE 

OH  *  Equipment  operating  hours  during  period  o<j  Interest 


Example  4: 

Mean  Time  Between  Maintenance  Actions  (MTBMA)  {or  the 
System  shall  be  determined  firom  the  following  equation: 

MTBMA  =  1 

Maar 

where: 

MAAR  =  Maintenance  action  arrival  rate  &or  scheduled 
and  unscheduled  maintenance 


3.3  Desjpn  am8.  Construction 

This  paragraph  shall  specify  minimxim  system  design  and 
construction  standards  which  have  general  applicability  to 
system  equipment  and  are  applicable  to  major  classes  of  equip¬ 
ment  or  are  applicable  to  particular  design  standards.  These 
requirements  shall  be  specified  by  incorporation  of  the  established 
military  standards  and  specifications.  Requirements  which  add  to, 
but  do  not  conflict  with  requirements  specified  herein,  may  be 
included  i  r.  individual  cenf  igurati  or  item  specifications.  In 
addition , this  paragraph  shall  sjiecifj  criteria  for  the  selection 
and  imposition  of  specifications  and  standards. 


3.U  Documentation 


This  paragraph  shall  specify  the  plan  for  support  system 
documentation  such  as  specifications,  drawings,  test  plans 
and  procedures  and  support  Engineering  Analysis. 

3.3  Integrated  Logistics 

This  section  will  specify  any  special  logistics  requirements 
for  the  support  system.  Examples  of  equipment  requiring  further 
definition  of  logistics  requirements  include  major  automatic 
test  equipment,  a  set  of  maintenance  trainers,  or  an  operational 
flight  trainer.  The  program  manager  must  decide  whether  to  specify 
the  support  requirements  in  this  specification  or  go  to  a  separate 
r  document.  This  section  will  be  structured  as  follows  with  infor¬ 
mation  similar  to  that  specified  for  the  prime  system  in  paragraph 
3.2. 


•  3.5.1  Performance  Characteristics 
3.5.2  Physical  Characteristics 

3. 5. 2.1  Support  Equipment 

3. 5. 2. 2  Supply 

3. 5. 2. 3  Facilities  and  Facility  Equipment  including  Site 
Activation 

3. 5. 2. 4  Personnel  and  Training 

3. 5. 2. 5  Technical  Publications 
3.6  Precedence 

This  paragraph  shall  either  specify  the  order  of  precedence 
of  requirements  or  assign  weights  to  indicate  the  relative 
importance  of  characteristics  and  other  requirements.  It  shall 
also  establish  the  order  of  precedence  of  this  specification 
relative  to  referenced  documents. 

*  U.O  Quality  Assurance  Provisions 

Specify  those  test  demonstration/validation  requirements  for 
,  the  support  system  necessary  to  assure  to  some  degree  of  confidence 
that  the  primary  system  can  be  logistically  supported  within  all  the 
constraints  of  environment,  economy,  etc.  Support  system  V/D/V 
requirements  should  be  listed  as  applicable,  for: 

a.  Maintainability  Demonstration 

b.  Manuals  Validation/Verification 

c.  Support  and  Test  Equipment  Evaluation 

d.  Transportation/Handling  Demonstration 


A53 


e.  Personnel  and  Training  Evaluation 

f.  Verification  of  Supply  Support  Provisions 
Example : 


The  support  system  requirements  specified  in  Section  3 
of  this  specification,  shall  be  evaluated  as  follows: 

Maintainability : 

The  XYZ  System  maintainability  predictions  and  the  general 
maintenance  features  of  the  system  shall  be  evaluated  by 
subjecting  the  system  to  a  maintainability  test.  This  test 
shall  be  designed,  conducted  and  the  results  evaluated  in 
accordance  with  MIL-STD-U71 . 

Technical  Publications  : 

Technical  publication*  prepared  £ on  the.  XVZ  System  *hall 
be  validated,  concurrently  with  the  preparation  o&  the  publication * 
and  *hall  be  verified  prior  to  delivery  utilizing  production 
equipment  per  the  intent  o£  MIL-Q.-9S5SA. 

The*e  requirement*  al*o  apply  to  data  and  publication*  pro¬ 
vided  by  *upplier* . 

Ground  Support  Equipment: 

Ground  *upport  equipment  ptann-cng  *hall  include  te*t* 
wherein  the  capability  and  repeatability  0 the  *upport  equip¬ 
ment  i*  demon*trated  either  in  a  *imulated  or  actual  environment. 
The*e  te*t*  *hall  be  in  addition  to  tho*e  required  £ or  quali^icatio 
and  MlL-d-9S58A. 

Per*onnel  and  Training  Evaluation: 

The  c ompletene**  o$  the  per*onnel  requirement *  and  adequacy 
0({  the  training  requirement*,  *pecijied  in  Paragraph  3.3  *hall 
be  evaluated.  Thi*  evaluation  may  be  a  *eparate  program  or 
may  be  integrated  with  the  above  *upport  *y*tem  validation  te*t*. 

5.0  PREPARATION  FOR  DELIVERY 

Define  any  unique  requirements  pertinent  to  the  delivery 
of  the  specified  support  system.  Note  that  the  transportation/ 
handling/packaging  requirements  specified  in  Paragraph  3.8 
pertain  to  the  prime  equipment.  Examples  of  items  to  be 
included  would  be: 


a.  Delivery  of  GSE 

b.  Delivery  of  Publications 

c.  Delivery  of  Spares/Repair  Parts 

d.  Training  Equipment 

Example: 

The  {,ollou)4.ng  <Ln6oA.matA.on  Ahall  be  considered  a*  packaging 
design  cA.iteA.ia  peculiaA  to  the  noted  item  support.  Specific 
r  initAuctionA  6oa  deliveAy  will  be  as  negotiated  in  the  contAact. 

Test  Equipment: 

*  Equipment  utilized  Ioa  testing  o 6  electAonic  systems,  sub¬ 

systems  and  component*  Ahall  be  packaged  $or  deliveAy  and  AtoAage 
wo  Aid  wide.  ConAideAation  Ahall  be  given  to  modulaAization  otf 
equipment  to  ease  meeting  the  a apid  deployment  AequiAement* 
specified  in  the  *y*tem  opeKation s  AequiAement.  BaAic  packaging 
0(5  electAonic  equipment  Ahall  meet  MIL-E-1  7555  and  MIL-P-116. 

Equipment  utilized  6oa  handling /Auppo At  Ahall  be  packaged 
6oa  deliveAy  and  AtoAage  wo  Aid  wide  peA  M1L-P-1 1 6 . 

SpaAe  and  RepaiA  PaAtA 

Meet  the  AequiAement s  o$  PaAagAaph  3.2.2 .6. 

Technical  Publication s 


DeliveAy  of  AepAoducible  copy  Ahall  be  a*  sepcltfled  in 
the  contAact. 

TAaining  Equipment 

Thi a  equipment  Ahall  be  packaged  rfor  deliveAy  and  use  within 
*  CONUS  only.  XYZ  System  tAaineA a  which  simulate  the  ba*ic  system 
ihall  be  packaged  in  accoAdance  with  PaAagAaph  3.2.2 .6  AequiAe¬ 
ment *.  OtheA  tAaining  equipment  Ahall  be  packaged  by  AtandaAd 
»  commercial  practice, 

6.0  NOTES 

This  paragraph  is  not  binding  and  should  be  used  for 
remarks  pertinent  to  either  the  prime  equipment  or  the  support 
system.  This  can  be  background  information  and/or  technical 
clarification . 
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Mote:  Contract  data  requirements  (CDRL)  are  not  a  part 

of  this  specification.  This  document  is  to  specify  criteria 
which  defines  a  support  system  baseline.  CDRL  items  (for 
support  planning)  will  use  this  document  as  their  point  of 
departure . 

Example: 

1)  Separability  decision*  [repair  on  discard- at- failure) 
will  be  bated  upon  an  economic  analytic. 

2)  The  xyz  System  may  be  a  tri-6ervice  procurement  -  -  - 
therefore,  the  support  iyttem  thoujLd  reflect  thit  probability. 

3)  Tett  and  handling  equipment,  designed  to  meet  the 
functional  requirement t  of  Paragraph  3. 1.5.1  Mill  reflect 
utilization  of  equipment  presently  in  the  inventory . 

7.0  APPENDIX 

This  paragraph/section  should  be  used  for  the  inclusion  of 
analyses/requirements,  such  as  MFA,  which  are  either-lengthy 
and/or  technical  and  which  are  primarily  information  Justifying 
or  detailing  the  support  system  requirements. 

Example: 

The  table  present*  the  initial  maintainability  apportion¬ 
ment  and  prediction  for  Xhe  KYI  System.  The  detail  analy&i i 
may  be  found  in  report  no.  XVZ-21671 . 


(li)  Apportionment  and  Prediction  Summary 


UNIT 

PF 

MT8F 

MF 

MTBMA 

mU°-6  i 

1  T 

mt 

N  N  MT 

Seeker  Aaembly 

0.471 

255 

2.5 

100 

9,840 

1.5 

14,760 

2 

Seeker  Aaembly 
Structure 

0.02 

6,000 

4 

1,500 

666 

1.4 

932 

2 

Electronic A 
Package 

0.082 

1,460 

2.5 

584 

1,720 

1.7 

2,924 

2 

Umbilical/ 

Harnett 

0.043 

2,790 

2.5 

1,116 

890 

2.5 

2,225 

2 

Control  Sen¬ 
ior  Attembly 

0.051 

2,350 

2.5 

9  40 

1,060 

1.4 

1,484 

2 
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UNIT 


N  NUT 


UNIT 

PF  MTBF 

MF 

MT8MA 

-*>T 

mt 

w  V 

Guidance.  Sec- 

0.01 

12,000 

4 

3,000 

333 

1.* 

599 

2 

tion  Stxuctuxe 

Battery 

0.017 

7,050 

2.5 

2,820 

354 

1.5 

531 

(ilaxhead/SAF 

0.017 

7,050 

2.5 

2,820 

354 

1 . 3 

460 

2 

Notox 

0.017 

7,050 

2.5 

2,820 

354 

3.2 

1 ,132 

2 

Main  Section 

0.04S 

2,660 

4 

665 

1,500 

1.3 

1,950 

2 

Stxuctuxe 

HAS 

0.065 

1,410 

2.5 

564 

1 ,760 

1 .  9 

3,344 

2 

Fuze* 

0.031 

3,680 

2.5 

1,552 

64  5 

l.« 

1  .  161 

2 

A it  Section 

0.01 

12,000 

4 

3,000 

333 

0.8 

2  66 

2 

Stxuctuxe 

— 

Total 

1.00 

120 

\ 

19,809 

31,768 

63,500 

MT8MA 

-  MTBF 
IT 

MTBF  - 

MTB Fs  • 

120 

vr 

MTTR 

*  £A  nJ 

-  31 

,768 

*  1 . 

6 

PF 

r 

Z\m 

T9 

7m 

i 

Am 

m 

(PF)  (MFJ 

MT8FS 

MMH/UH 

«  ZNTXH-  _ 

Jt 

*  63.500  0. 

02 

-  0.14 

L  AM 

T9,m  m 

TT 

\ 
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APPENDIX  B 


GLOSSARY  OF  TERMS 

This  section  defines  words  and  phrases  of  broad  application 
as  they  are  used  in  this  Integrated  Logistic  Support  Planning 
Guide.  Other  general  terms  used  are  defined  in  DOD  publica¬ 
tions  or  standard  dictionaries.  More  specialized  terms  will 
be  defined  where  they  are  used  in  the  guide. 

Acquisition  -  The  process  consisting  of  planning,  designing, 
producing,  and  distributing  a  weapon  system/equipment.  Ac¬ 
quisition  in  this  sense  includes  the  conceptual,  validation, 
full  scale  development,  production,  and  deployment/operational 
phases  of  the  weapon  systems/equipment  project.  For  those 
weapon  systems/equipments  not  being  procured  by  a  project 
manager,  it  encompasses  the  entire  process  from  inception  of 
the  requirement  through  the  operational  phase. 

Availability  -  A  measure  of  the  degree  to  which  an  item  is 
in  the  operable  and  commit table  state  at  the  start  of  the 
mission,  when  the  mission  is  called  for  at  an  unknown  (random) 
point  in  time. 

Advanced  Development  -  The  advance  development  period  is 
the  period  in  which  the  major  program  characteristics  (techni¬ 
cal,  logistic  cost  and  schedule),  through  extensive  analysis 
and  hardware  developments  are  validated,  primarily  by  the 
contractor (s)  who  will  do  the  full  scale  development.  The 
validation  includes  commitments  that  contractors  are  willing 
to  make  (i.e.,  contracts  they  will  sign  on  these  major  program 
characteristics) . 
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Base  Line.  A  configuration  identification  document  or  a 
set  of  such  documents  formally  designated  and  fixed  at  a  specific 
time  during  a  Cl's  life  cycle.  Base  lines,  plus  approval 
changes  from  those  base  lines,  constitute  the  current  configu¬ 
ration  identification. 

Conceptual  Effort.  The  Conceptual  Effort  is  the  initial 
activity  in  the  weapon  system  life  cycle.  During  this  effort, 
the  broad  technical,  logistic,  military,  and  economic  bases 
for  an  acquisition  program  are  established  through  comprehensive 
system  studies  and  experimental  hardware  development  and 
evaluation . 

Capability.  A  measure  of  the  ability  of  an  item  to  achieve 
mission  objectives  given  the  conditions  during  the  mission. 

Configuration  Control.  The  systematic  evaluation,  coordi¬ 
nation,  approval  or  disapproval,  and  implementation  of  all 
approved  changes  in  the  configuration  of  a  Cl  after  formal 
establishment  of  its  configuration  identification. 

Configuration  Management.  A  discipline  applying  techni¬ 
cal  and  administrative  direction  and  surveillance  to  (1) 
identify  and  document  the  functional  and  physical  characteristics 
of  a  configuration  item,  (2)  control  changes  to  those 
characteristics,  and  (3)  record  and  report  change  processing 
and  implementation  status. 

Cost  Analysis.  A  systematic  procedure  for  estimating  the 
aggregate  cost  of  a  system/equipment,  and  for  comparing  the 
costs  of  alternative  systems  in  order  to  determine  the  relative 
economy  and  effectiveness  of  the  alternatives. 


B-2 


Cost  Effectiveness.  A  comparative  evaluation  derived  from 
analyses  of  alternatives  (actions,  methods,  approaches,  equip¬ 
ment,  weapon  systems,  support  systems,  force  combinations,  etc.) 
in  terms  of  the  interrelated  influences  of  cost  and  effective¬ 
ness  in  accomplishing  a  specific  mission. 

Cost  Effectiveness  Analysis.  A  method,  for  examining 
alternative  means  of  accomplishing  desired  military  missions 
for  the  purpose  of  selecting  weapons  and  forces  which  will 
provide  the  greatest  military  effectiveness  for  the  cost. 

Deployment/Operational  Phase.  The  Deployment/Operational 
(use)  Phase  in  the  life  cycle  is  the  period  during  which  the 
operating  forces  use  the  weapon  system/equipment.  This  phase 
begins  with  initial  deliveries  to  the  operating  forces  and 
extends  until  the  item  is  retired  from  the  operating  inventory. 

Effectiveness.  The  probability  that  the  material  will 
operate  successfully  when  required. 

Environmental  Operating  Conditions.  Those  factors  of 
environment  which  singly,  or  in  combination  have  a  significant 
effect  upon  military  operations,  and  must,  therefore,  be 
considered  in  the  design  and  testing  of  systems  and  equipments. 

Facilities .  Real  property,  including  all  buildings  and 
land  and  permanent  improvements  thereto,  including  access  roads 
and  railroad  spurs,  security  fencing,  utility  lines,  dedicated 
spaces,  piers  required  for  operation  and  support  of  a  system 
or  equipment . 
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Feasibility  Study,  A  study  to  determine  whether  a  plan  is 
capable  of  being  accomplished  successfully. 

Force  Structure  Costing.  The  determination  of  the  resource 
implications  (manpower,  material,  support,  training)  of  a 
given  force  structure  in  dollar  terms. 

Full  Scale  Development  Phase.  The  Full  Scale  Develop¬ 
ment  Phase  is  the  phase  during  which  the  weapon  system,  in¬ 
cluding  all  of  the  items  necessary  for  its  logistic  and 
operational  support  (training  equipment,  support  equipment, 
handbooks  for  operation  and  maintenance,  etc.)  is  designed, 
fabricated  and  tested.  The  intended  output  is  a  hardware  model, 
a  defined  logistic  support  system,  and  the  documentation  needed 
to  produce  for  inventory  use. 

Functional  Analysis.  An  approach  to  the  solution  of  a 
problem,  in  which  the  problem  is  broken  down  into  its  component 
functions,  such  as  intelligence,  firepower,  or  mobility.  Each 
relevant  function  is  then  further  analyzed  and  broken  down  into 
smaller  functional  components  until  a  level  of  molecularity 
suitable  for  solution  of  the  problem  is  attained. 

Integrated  Logistic  Support.  Integrated  logistic  support 
is  a  composite  of  all  the  support  considerations  necessary  to 
assure  the  effective  and  economical  support  of  a  system  for  its 
life  cycle.  It  is  an  integral  part  of  all  other  aspects  of 
system  acquisition  and  operation.  Integrated  logistic  support 
is  characterized  by  harmony  and  coherence 
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among  all  the  logistic  elements.  The  principal  elements  of 
integrated  logistic  support  related  to  the  overall  system  life 
cycle  include: 


1. 

The  Maintenance  Plan 

6. 

Facilities 

2. 

Support  and  Test  Equipment 

7. 

Personnel  and  Training 

3. 

Supply  Support 

8. 

Logistic  Support  Resource 

4. 

Transportation  and 

Funds 

Handling 

9. 

Logistic  Support  Manage¬ 

5. 

Technical  Data 

ment  Information 

Intermediate  Maintenance .  That  maintenance  which  is  the 
f  responsibility  of  and  performed  by  designated  maintenance  acti¬ 
vities  for  direct  support  of  using  organizations.  Its  phases 
normally  consist  of  calibration,  repair  or  replacement  of  damaged 
or  unserviceable  parts,  components  or  assemblies;  the  emergency 
manufacture  of  non-available  parts;  and  providing  technical  assis¬ 
tance  to  using  organizations.  it  normally  is  accomplished  in 
fixed  or  mobile  shops,  tenders,  or  shore  based  repair  facilities. 

Linear  Programming.  A  technique  for  solving  certain  kinds  of 
problems  involving  many  variables  where  a  best  value  or  set  of 
values  is  to  be  found.  This  technique  is  not  to  be  confused  with 
computer  programming,  although  problems  using  the  technique  may  be 
t  programmed  on  a  computer.  It  is  a  mathematical  method  used  to  de¬ 
termine  the  best  use  of  limited  resources  to  achieve  a  desired  re¬ 
sult  when  the  limitations  on  the  resources  are  expressed  by  simul¬ 
taneous  linear  relations  (xsa+by).  Linear  programming  is  applicable 
to  problems  involving  resource  allocations  and  scheduling. 

Level  of  Repair  Analysis.  A  term  assigned  to  a  technique 
which  establishes  (1)  whether  an  item  should  be  repaired;  (2)  at 
what  maintenance  level,  i.e.,  organizational,  intermediate,  or 
depot;  or  (3)  if  the  item  should  be  discarded. 
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Life  Cycle  Costing.  Life  Cycle  Costing  (LCC)  is  an  acqui¬ 
sition  or  procurement  technique  which  considers  operating, 
maintenance,  and  other  costs  of  ownership  as  well  as  acquisition 
price  in  the  award  of  contracts  for  hardware  and  related  support. 

Logistics.  The  science  of  planning  and  carrying  out  the 
movement  and  maintenance  of  forces.  In  its  most  comprehensive 
sense,  those  aspects  of  military  operations  which  deal  with: 

a.  design  and  development,  acquisition,  storage,  movement,  dis¬ 
tribution,  maintenance,  evacuation,  and  disposition  of  materials; 

I 

b.  movement,  evacuation,  and  hospitalization  of  personnel;  c. 
acquisition  or  construction,  maintenance,  operation,  and  dis¬ 
position  of  facilities;  arid  d.  acquisition  or  furnishing  of 
services . 

Logistic  Planning.  Logistic  planning  is  the  determining  of 
the  logistic  posture  to  be  established  for  support  of  a  weapon/ 
support  system  program  based  upon  prescribed  mission  objectives 
to  be  achieved. 

Logistic  Resources.  The  support  personnel  and  material  re¬ 
quired  by  an  item  to  ensure  its  mission  performance.  It  includes 
such  things  as  tools,  test  equipment,  repair  parts,  facilities, 
technical  manuals,  and  administrative  supply  procedures  necessary 
to  assure  the  availability  of  these  resources  when  needed. 

Logistic  Support  Analysis  -  A  process  by  which  the  logistic 
support  necessary  for  a  new  system/equipment  is  identified.  It 
includes  the  determination  and  establishment  of  logistic  support 
design  constraints,  consideration  of  those  constraints  in  the 
design  of  the  "hardware"  portion  of  the  system,  and  analysis  of 


design  to  validate  the  logistic  support  feasibility  of  the 
design,  and  to  identify  and  document  the  logistic  support 
resources  which  must  be  provided,  as  a  part  of  the  system/ 
equipment,  to  the  operating  forces.  Analytical  techniques 
used  to  determine  limited  aspects  of  logistic  support  require¬ 
ments  are  a  part  of  the  overall  LSA  process.  (An  example  would 
f  be  Operational  Sequential  Diagramming  used  to  determine  operator 
tasks,  task  times,  and  skills.) 

Logistic  Support  Elements.  Cons titu tent  parts  of  a  support 
system.  The  principal  elements  are  the  maintenance  plan, 
support  and  test  equipment,  facilities,  training,  technical 
data,  personnel,  supply  support,  transportation  and  handling 
equipment,  and  logistic  support  resource  funds. 

Logistic  Support  Resource  Funds.  The  money  required  for 
the  identification,  acquisition,  and  management  of  logistic 
resources . 

Logistic  Support  Management  Information.  Information  used 
for  the  analysis  and  reporting  of  actions  taken  or  required  to 
be  taken  in  developing  or  executing  logistic  support  plans. 

Maintenance  Concept.  A  description  of  the  maintenance  tasks 

required  in  support  of  a  given  system  or  equipment  and  the  desig- 
* 

nation  of  the  maintenance  level  for  performing  each  task.  The 
maintenance  concept  will  be  incorporated  into  the  maintenance 
plan. 

* 

Maintenance  Plan.  A  description  of  the  requirements  and 
tasks  to  be  accomplished  for  achieving,  restoring,  or  maintaining 
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the  operational  capability  of  a  system,  equipment,  or  fa¬ 
cility.  The  maintenance  plan  is  normally  one  of  the  parts 
of  the  Integrated  Logistic  Support  Plan. 

Maintenance  Engineering .  The  application  of  techniques, 
engineering  skills  and  effort,  organized  to  insure  that  the 
design  and  development  of  weapon  systems  and  equipment  provide 
adequately  for  their  effective  and  economical  maintenance. 

Major  Weapons  System.  One  of  a  limited  number  of  systems 
or  subsystems  which,  for  reasons  of  military  urgency,  criti¬ 
cality,  or  resource  requirements,  is  determined  by  DOD  as 
being  vital  to  the  national  interest. 

Mean-Maintenance-Time .  The  total  preventive  and  corrective 
maintenance  time  divided  by  the  total  number  of  preventive  and 
corrective  maintenance  actions  during  a  specified  period  of 
time. 

Me an-Time-Between-Fai lures .  The  mean  operating  time  be¬ 
tween  failures  during  which  time  the  item  performs  as  specified. 

Mean  Time  Between  Maintenance.  Total  usage  this  time  period 
is  divided  by  the  sum  of  all  maintenance  actions  on  the  item. 

Military  Operational  Requirements.  The  formal  expression 
of  a  military  need,  response  to  which  results  in  development 
or  acquisition  of  items,  equipments,  or  system. 

Monte  Carlo  Method.  Any  procedure  that  involves  statistical 
sampling  techniques  from  a  distribution  of  possible  outcomes  in 
obtaining  a  probablistic  approximation  to  the  solution  of  a 
mathematical  or  physical  problem.  A  simulation  uses  this  method 


when  there  are  sequences  of  statistical  events  that  prevent 
one  from  obtaining  precise  mathematical  answers.  In  such  cases 
individual  runs  are  often  replicated  to  determine  the  range  of 
possible  outcomes. 

Operational  Phase.  The  period  in  the  system  life  cycle 
which  starts  with  the  delivery  of  the  first  inventory  unit  or 
installation  to  the  unit  command  and  terminates  with  disposition 
of  the  system  from  the  inventory. 

Operational  Readiness.  The  capability  of  a  unit,  ship, 
weapon  system,  or  equipment  to  perform  the  missions  or  functions 
for  which  it  is  organized  or  designed.  May  be  used  in  a  general 
sense  or  to  express  a  level  or  degree  of  readiness. 

Operational  Test  and  Evaluation.  The  term  denotes  any  pro¬ 
gram  or  project  designed  to  obtain,  verify,  and  provide  data 
for  conclusions  about  the  suitability  of  operational  systems, 
sub-systems,  equipment,  concepts,  tactics,  techniques,  and  pro¬ 
cedures.  The  term  test  denotes  the  conduct  of  physical  activity 
in  pursuit  of  prescribed  data  objectives.  The  term  evaluation 
denotes  a  review  and  analysis  of  quantitative  or  qualitative 
data  produced  by  current  test  projects  or  programs,  by  previous 
testing,  or  by  data  provided  from  other  sources,  i.e.,  opera¬ 
tional,  research  and  development,  supporting  activities  or  from 
combinations  of  any  of  the  foregoing. 

Operationally  Ready.  Available  and  in  condition  for  serving 
the  functions  for  which  designed. 
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Parametric  Analysis.  A  parametric  analysis  assumes  a  range 
of  values  for  each  parameter  which  will  bracket  the  expected 
values  of  that  parameter,  and  a  solution  to  the  problem  is  ob¬ 
tained  for  each  set  of  assumed  parameter  values. 

Personnel.  Personnel  in  the  numbers  and  with  the  necessary 
skills  required  to  operate  and  support  a  system  or  equipment  in 
its  operational  environment. 

Production  Phase.  The  Production  Phase  begins  at  the  end 
of  the  full  scale  development  phase  with  the  establishment  of 
the  product  baseline  (or  in  the  case  of  ships,  after  the  vali¬ 
dation  phase).  Although  some  production  may  commence  betoie, 
and  some  minor  development  may  continue  after,  the  establishment 
of  the  product  baseline  will  make  the  beginning  of  the  produc¬ 
tion  phase. 

Program  Manager.  An  individual  charged  with  the  responsi¬ 
bility  for  design  development  and  acquisition  of  the  system/ 
equipment  and  for  the  design,  development,  and  acquisition  of 
the  integrated  logistic  support. 

Request  for  Proposal.  The  solicited  contract  between  the 
Government  and  the  contractor  on  a  contemplated  procurement. 

It  is  the  medium  by  which  a  contractor  is  introduced  to  the  job 
desired  by  conveying  a  complete  understanding  of  the  work  to  be 
performed  and  to  determine  the  capability  and  price  of  the  con¬ 
tractor's  efforts.  RFPs  contain  language,  terms,  and  conditions 
necessary  to  obtain  information  from  prospective  bidders. 
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All  functions  and  management  actions 


Supply  Support 

necessary  for  determining  requirements  for  acquisition,  cata¬ 
loging,  packaging,  preservation,  receipt,  storage,  transfer, 
issue,  and  disposal  of  spares,  repair  parts,  bulk  materials, 
consumables,  clothing,  food,  and  fuel. 

Support  and  Test  Equipment.  All  equipment,  mobile  or 
fixed,  required  to  support  the  operation  and  maintenance  of  a 
population  of  systems/equipments  or  facilities  at  all  levels 
and  all  locations  at  which  a  requirement  is  planned. 

Support  Engineering.  As  used  herein  applies  to  the  appli¬ 
cation  of  engineering  and  technical  skills  for  the  purpose  of 
defining  and  developing  the  Support  System. 

Support  Engineering  Analysis.  A  body  of  analytical  processes 
and  techniques  used  to  assess  the  result  of  a  given  design 
approach  on  the  logistic  support  system;  the  impact  of  logistic 
support  practices  on  a  specific  design  approach;  and  to  determine 
the  resources  needed  to  support  the  end  item. 

Stochastic  Process.  The  statistical  concept  underlying  the 
prediction  of  the  condition  of  an  element  of  a  larger  group  when 
the  probable  average  condition  of  the  larger  group  is  known. 

For  example,  assume  that  an  armored  division,  under  certain 
circumstances,  has  on  the  average  a  certain  number  of  tanks 
deadlined  for  unscheduled  maintenance.  The  probability  that 
any  given  tank  under  the  same  circumstances,  will  be  deadlined 
for  unscheduled  maintenance  on  a  specific  day  is  described  by 
a  stochastic  process. 


Systems  Engineering.  The  application  of  scientific  and 
engineering  efforts  to  (a)  transform  an  operational  need  into 
a  description  of  system  performance  parameters  and  a  system 
configuration  through  the  use  of  an  iterative  process  of  defi¬ 
nition,  synthesis,  analysis,  design,  test,  and  evaluation; 

(b)  integrate  related  technical  parameters  and  assure  compati¬ 
bility  of  all  physical,  functional,  and  program  interfaces  in 

a  manner  which  optimized  the  total  system  definition  and  design; 

(c)  integrate  reliability,  maintainability,  safety,  human  and  ^ 

other  such  factors  into  the  total  engineering  effort. 

Technical  Data.  Encompasses  all  types  of  specifications, 
standards,  engineering  drawings,  instructions,  reports,  manuals, 
tabular  data,  and  test  results  used  in  the  development,  produc¬ 
tion,  testing,  use,  maintenance,  and  disposal  of  military  items, 
equipments  and  systems. 

Training .  The  processes,  procedures  and  equipment  used  to 
train  personnel  in  the  operation  and  support  of  a  system  or 
equipment . 

Transportation  and  Handling.  The  procedures,  equipment, 
and  facilities  used  for  the  packaging,  movement,  transfer,  and 
handling  of  systems/equipments. 
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